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Abstract

Background Ingredients of leave-on cosmetics and body care products may sensitize. However, not every case of
cosmetic intolerance is due to contact sensitization.

Objective To describe the frequency of contact sensitization due to cosmetics in a large clinic population, and a possi-
ble particular allergen pattern.

Methods Retrospective analysis of data from the Information Network of Departments of Dermatology, 2006-2011.
Results Of 69 487 patients tested, ‘cosmetics, creams, sunscreens’ was the only suspected allergen source category
in 10 124 patients (14.6%). A final diagnosis ‘allergic contact dermatitis’ was stated in 2658 of these patients
(26.3%).Compared to a control group, there were significantly more reactions to fragrance mixes | and Il, balsam of Peru,
methylchloroisothiazolinone/methylisothiazolinone (MCI/MI) and lanolin alcohols. No special pattern of fragrance sensiti-
zation could be identified. Among the preservatives, Ml was by far the leading allergen, while sensitization to other widely
used compounds like parabens or phenoxyethanol was rare.

Conclusions True allergic reactions to cosmetic ingredients are rarer than generally assumed. Limitation of exposure

to Ml in leave-on cosmetics and body care products is urgently needed.
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Introduction

Cosmetics and body care products are widely used and fre-
quently suspected to cause allergic contact dermatitis in the pub-
lic awareness. However, a closer look reveals that assumed or
verified cosmetic intolerance reactions often have other rea-
sons.'™ There are two large studies on the frequency of contact
allergy in the general population caused by cosmetics supporting
this view. In the course of a pilot study organized by the Council
of Europe Committee of Experts on Cosmetic Products, Danish
dermatologists diagnosed 328 cases of contact allergy caused by
cosmetic products substantiated by patch testing. As the catch-
ment area of the study was approximately 1 million inhabitants,
the incidence of cosmetic-induced contact allergy was approxi-
mately 0.03%." Because only 15%-30% of people affected
by contact allergy seek medical advice with subsequent patch
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testing, the true incidence can be estimated as 0.1%—-0.2%. An
unpublished analysis of data from the Information Network of
Departments of Dermatology (IVDK) gathered between 2000
and 2004 resulted in a frequency of 5.1% of cosmetic-related
contact allergy (positive patch test of cosmetic-related allergens
together with a positive history of undesired effects through cos-
metics). On the basis of 400 000 standard patch tests used per
year in Germany, the total number of affected cases in the gen-
eral population was extrapolated of 20 400. Correlated to the
size of the general population in Germany (80 million) this
would be 0.03% (for further explanation see Ref. [5]). After cor-
rection for non-consultation, the IVDK study delivered the same
result as the Danish study, namely an incidence of 0.1%-0.2%.°
Routine patch test series, such as the baseline, ointment base,
preservative or fragrance series contain compounds found in
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cosmetics and body care products. However, exposure to several
of these allergens may also occur from other contactants. It is
therefore of interest whether patients patch tested under the sus-
picion of cosmetic intolerance reveal a particular allergen pat-
tern. This may give a hint to substances of special concern.
However, it is obvious that the commercially available patch test
series do not fully cover the spectrum of potential sensitizers in
cosmetics and body care products. In many cases of allergic con-
tact dermatitis due to cosmetics, the allergen is only discovered
by patch testing with the product ingredient, but not by routine
patch testing alone.">” '

Against this background, it was our intention to describe the
allergen spectrum of patients who were patch tested due to sus-
pected intolerance reactions to leave-on cosmetics in the depart-
ments of dermatology joining the IVDK.

Patients and methods

The IVDK is a network of currently 56 departments of dermatol-
ogy in Germany, Switzerland and Austria dedicated to the epide-
miology of contact allergy. Its structure and routine operating
procedure are described in detail elsewhere.'! Briefly, anony-
mized anamnestic and clinical data as well as patch test results of
all patients tested in the participating centres are transmitted to
the IVDK central office at the University of Gottingen twice a
year. Data are subject to standardized quality control and analy-
sed according to international standards.'> '

Among other items, up to three putative allergen source cate-
gories can be documented in every case. We selected patients
from the IVDK database, in whom ‘cosmetics, creams, sunsc-
reens’ were noticed as the only potential allergen source. Exclu-
sion of patients with related additional allergen exposures was
done for the following reasons. Patients with medical ointments
and rinse-off body care products, such as shampoos, shower gels
etc. as putative allergen sources were excluded because these
may contain similar potential allergens like leave-on cosmetics.
Additionally, to focus on fragrance materials from leave-on cos-
metics, we excluded patients with suspected allergic reactions to
perfumes, deodorants etc. to avoid contamination of the study
group with patients suffering from fragrance allergy acquired by
other exposures.

However, despite our strict selection, patients of the study
group were of course exposed to allergens from other sources
than cosmetics, like any other patients. To find out if sensitiza-
tion rates to ubiquitous allergens are increased or diminished in
our study group, a control group was established. When select-
ing patients for this control group, again those with the above
mentioned suspected allergen sources, which might interfere
with the study group allergen pattern, were excluded. In
addition, patients with occupational dermatitis and those with
very special patch test indications, i.e. drug exanthema or sus-
pected denture or implant intolerance, were excluded from data
analysis.
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Patch tests were performed and read according to interna-
tionally accepted guidelines, revised by the DKG."* Analysis of
the patch test results was done based on the reactions at day 3
(D3). In few exceptional cases, when a reading was done at D4
instead, this reaction was selected. Patch test reactions were
regarded as positive if they were characterized by erythema plus
infiltration, papules and/or vesicles (+, ++, or +++). Age- and
sex-standardization of reaction frequencies was calculated
according to published formulae'>'® and supplemented with
exact 95%-confidence intervals (95%-CIs). On a 5% level statis-
tically significant differences were concluded from non-overlap-
ping 95%-Cls when comparing disjunct subgroups. Reaction
index and positivity ratio of single patch test preparations were
calculated according to published formulae.'”'® Data analysis
was done in the IVDK central office at the University of Gottin-
gen, using the program package SAS® 9.3 (SAS Institute, Cary,
NC, USA).

Results

During the study period (2006-2011), altogether 69 487 patients
were patch tested in the 52 departments of dermatology joining
the TVDK. In 19 463 of these patients (28.0%), ‘cosmetics,
creams, sunscreens’ was listed as one of the categories of putative
allergen sources. In about half of the cases, additionally external
drugs (ointments), soaps, shower gels, shampoos, deodorants or
perfumes etc. were mentioned. In 10 124 patients (52.0%), ‘cos-
metics, creams, sunscreens’ was the only suspected allergen
source category. These patients, representing 14.6% of the total
IVDK patient population of the years 2006-2011, were defined
as the study group. According to the clinical focus of the partici-
pating clinics, the percentage of ‘cosmetic patients’ ranged from
0% to 37%, with a median of 13% (25%-percentile: 4%; 75%-
percentile: 19%).

A description of the study group is given in Table 1. About
70% were women, and about one quarter had past or present
atopic dermatitis. Remarkably, more patients (49.5%) were
tested in order to rule out contact allergy than due to suspected
contact allergy (45.8%). A final diagnosis of allergic contact der-
matitis was made in only 26.3%. The face was the main localiza-
tion of the dermatitis in 32.1% of the patients (n = 3254), and
of these, 1154 (35.5%) had eyelid dermatitis. The age distribu-
tion of the study group is shown in Fig. 1. Fifty-four per cent of
the patients were between 41 and 70 years old, while 25.3% were
at the age of 21-40.

The control group consisted of 14 728 patients. Of these,
56.8% were women, and 20.6% had past or present atopic der-
matitis. Age distribution was similar to the study group (data
not shown in detail). Indication for patch testing was suspected
contact allergy in 39.4%, and ruling out contact allergy in
36.8%. Allergic contact dermatitis was the final diagnosis in
23.3% of the control group patients, and in 9.8%, it was atopic
dermatitis. The face was affected in 10.2% of the patients
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Table 1 VDK, 2006-2011: patients patch
suspected cosmetic intolerance (n = 10 124)

tested due to

n %

Sex

Female 7061 69.7

Male 3063 30.3
Atopy (past or present)

Atopic dermatitis 2543 251

Allergic rhinitis 2199 21.7

Allergic asthma 736 7.3
Indication for patch testing

Exclusion of contact allergy 5012 49.5

Contact allergy suspected 4636 45.8

Others 476 4.7
Final diagnosis

Allergic contact dermatitis 2658 26.3

Atopic dermatitis 1539 15.2

Non-classified eczema 1213 12.0

Exclusion of contact sensitization (no current 944 9.3

skin disease)

Chronic irritant dermatitis 475 4.7

Other forms of dermatitis, other skin diseases 3295 32.5
Main localization

Face without eyelids 2100 20.7

Periocular (eyelids) 1154 1.4

Hands 2068 20.4

Generalized 1123 11.1

Legs 910 9.0

Trunk 365 3.6

Other localization 2404 23.7

20
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Figure 1 IVDK, 2006-2011: age distribution of patients patch
tested due to suspected cosmetic intolerance (n = 10 124).

(including 407 patients with eyelid dermatitis), while 28.7% had
hand dermatitis and 7.3% leg dermatitis.

Table 2 shows the 20 most frequent contact sensitizers among
patients of the study group, and for comparison the correspond-
ing age- and sex-standardized reactions frequencies in the
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control group. In the study group, we found sensitization to
nickel, cobalt, dichromate and thiurams (expressed as reactions
to thiuram mix) markedly and significantly reduced. In contrast,
positive reactions to fragrance mix (FM), fragrance mix II (FM
II), balsam of Peru, methylchloroisothiazolinone/methylisothia-
zolinone (MCI/MI), lanolin alcohols and bufexamac were signif-
icantly increased. With hydroxyisohexyl 3-cyclohexene
carboxaldehyde (HICC), more reactions were noted in the study
group (2.3% vs. 1.8%). However, the difference did not reach
statistical significance. There was no difference in frequencies of
sensitization to the preservatives methyldibromo glutaronitrile
(MDBGN), bronopol and paraben mix. Among bufexamac-
positive patients, there were significantly more atopics than
among bufexamac-negative (38.3% vs. 24.9%;
P = 0.001, chi-square-test).

Altogether, 7874 patients were patch tested with the DKG

ointment base series. The results are presented in Table 3. For

patients

comparison, patch test results with lanolin alcohols and cetyl
stearyl alcohol in these patients are added to the table. Most fre-
quently, positive test reactions were observed with Amerchol L
101, with a high proportion of concomitant reactions to lanolin
alcohols. Of 7458 patients tested with both, 298 (4.0%) reacted
to Amerchol L 101, and 182 (2.4%) to lanolin alcohols. Reac-
tions to both of these were seen in 109 patients, representing
60% of those reacting to lanolin alcohols, and 37% of those
reacting to Amerchol L 101. Positive reactions to cocamidopro-
pyl betaine and octyl gallate ranked second and third, respec-
tively. However, these test preparations elicited mainly weak
positive reactions, and even more doubtful and irritant reac-
tions, resulting in high PRs (camidopropyl betaine, 92%; octyl
gallate, 93%) and very low RlIs (camidopropyl betaine, -0.4; octyl
gallate, -0.7). In contrast, tert-butyl hydroquinone, which elic-
ited 2.4% positive reactions, had a PR of only 65% and a RI of
only -0.2.

The DKG preservative series was patch tested in 7084 patients
(Table 4). The test concentration of MDBGN was changed dur-
ing the study period. It was tested at 0.3% until July 2008, and at
0.2% from August 2008 on. With MDBGN 0.3% pet., 4.2%
positive reactions were seen, and with MDBGN 0.2% pet., 2.5%.
Methylisothiazolinone (MI; 0.05% Aqu.), which was also added
to this series in August 2008, elicited positive reactions in 3.8%
of the patients tested. Concomitant reactivity to MCI/MI was
frequent. Of 3974 patients tested with both, 169 (4.3%) reacted
to MCI/MI, and 150 (3.8%) to MI. Reactions to both of these
were seen in 105 patients, representing 62% of those reacting to
MCI/MI, and 70% of those reacting to MI.

Positive reactions to FM and FM II were among the most
frequently observed. Single components of FM were patch
tested in 405 out of 859 patients (47%) with a positive reac-
tion to the mix. With FM II, this proportion was 137 out of
559 (24.5%). Results are shown in Table 5. Among the FM
components, oakmoss absolute (Evernia prunastri) was by far
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Table 2 The 20 most frequent allergens among patients patch tested due to suspected cosmetic intolerance (study group; n = 10 124),
and corresponding age- and sex-standardized reaction frequency with 95%- confidence interval (95%-Cl) in the control group

(n =14 728)
Allergen

Concentration

n positive Study group

Control group

% positive
(non-adjusted)

% positive
age- and sex-
standardized

% positive
age- and
sex-standardized

Nickel sulphate 5% 1387 14.6 15.4 17.9
[14.6-16.1] [17.2-18.7]
Fragrance mix 8% 859 9.0 8.1 5.9
[7.5-8.7] [6.5-6.4]
Balsam of Peru (Myroxylon pereirae) 25% 755 7.9 7.0 5.4
[6.5-7.6] [5.1-5.8]
Fragrance mix Il 14% 559 5.9 5.4 3.8
[4.9-5.9] [3.5-4.1]
Cobalt chloride 1% 494 5.2 5.7 6.9
[6.2-6.2] [6.4-7.4]
Colophony 20% 389 41 3.9 3.9
[3.5-4.3] [3.5-4.2]
Potassium dichromate 0.5% 367 3.9 3.8 5.2
[3.4-4.2] [4.8-5.6]
Methylchloroisothiazolinone/ 0.01% 304 3.2 2.8 2.0
Methylisothiazolinone (MCI/MI; in water) [2.5-3.2] [1.8-2.3]
Methyldibromo glutaronitrile (MDBGN)} 0.2%/0.3% 299 3.2 2.8 2.8
[2.4-3.1] [2.5-3.1]
Propolis 10% 272 2.9 2.6 2.1
[2.2-2.9] [1.8-2.3]
Lanolin alcohols 30% 246 2.6 2.6 1.8
[2.2-2.9] [1.5-2.0]
Hydroxyisohexyl 3-cyclohexene 5% 242 2.5 2.3 1.8
carboxaldehyde (HICC) [2.0-2.7] [1.5-2.0]
Oil of turpentine 10% 200 21 1.9 1.8
[1.6-2.2] [1.6-2.1]
Thiuram mix 1% 127 1.3 1.2 1.9
[1.0-1.4] [1.6-2.1]
Bronopol 0.5% 120 1.3 1.1 1.0
[0.9-1.4] [0.8-1.2]
Bufexamac 5% 115 1.2 1.2 0.7
[1.0-1.5] [0.6-0.9]
Compositae Mix* 5% 108 1.3 1.2 1.3
[1.0-1.5] [1.1-1.5]
Formaldehyde (in water) 1% 104 1.1 1.1 0.9
[0.9-1.4] [0.7-1.1]
Paraben Mix 16% 103 1.1 1.0 0.9
[0.8-1.2] [0.7-1.0]
Epoxy resin 1% 97 1.0 1.0 1.2
[0.7-1.2] [1.1-1.4]

*Reduced patient count (n = 8061) because compositae mix was replaced by compositae mix Il in 2011.

TMDBGN was tested at 0.3% until July 2008, and at 0.2% from August 2008 on.

Only allergens patch tested in more than 93% of the study group patients are listed. Vehicle was petrolatum, if not else specified.

the most frequent allergen, followed by Isoeugenol. In 36

patients, concomitant reactions to cinnamal and cinncamyl

alcohol were noted. These are 80% of those reacting to cinn-

amyl alcohol, and 71% of those reacting to cinnamal. Among

the single components of FM II, HICC was the leading aller-

gen, followed by citral.
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Additional fragrance allergens are contained in the DKG

test series ‘additional fragrances to be declared’ and ‘addi-

tional fragrances and essential oils’. These test series have

been tested in 719 and 677 patients, respectively. Test results
are depicted in Table 6. Among the fragrances to be declared,

tree moss was the only one which elicited positive reactions
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Table 3 Patch test results with the DKG ointment base series in the study group

Allergen Concentration Patient count Negative ? + AHE SR Irritant % Positive
Amerchol L 101 50% 7716 7138 180 269 41 3 85 41
Cocamidopropyl betaine (in water) 1% 7721 7107 207 184 15 0 208 2.6
Octyl gallate 0.3% 7772 6593 543 184 14 0 438 25
Lanolin alcohols* 30% 7549 7259 81 159 24 1 25 24
Propylene glycol (in water) 20% 7765 7426 104 160 14 0 61 2.2
tert-Butyl hydroquinone 1% 7769 7416 144 97 35 17 60 1.9
Sorbitan sesquioleate 20% 3211 3069 77 43 5 3 14 1.6
Benzophenone-4 (Sulisobenzone) 10% 5600 5409 92 58 2 0 39 1.1
Cetyl stearyl alcohol* 20% 7554 7407 50 61 12 5 19 1.0
Coconut diethanolamide 0.5% 7719 7529 85 50 6 0 49 0.7
Butyl hydroxy anisole 2% 7771 7697 26 31 3 3 11 0.5
Triethanolamine 2.5% 7768 7648 63 31 1 0 25 0.4
Polyethyleneglycol ointment 100% 7719 7681 16 16 1 1 4 0.2
Butyl hydroxy toluene 2% 7772 7719 28 13 0 0 12 0.2

*Test preparation is part of the baseline series.
Differing patient counts result from adding or deleting single substances from the series during the study period. Vehicle was petrolatum, if not else
specified. For comparison, test results in these patients with two ointments bases from the baseline series are added.

Table 4 Patch test results with the DKG preservative series in the study group

Allergen Concentration  Patientcount Negative ? - ++ +++ Irritant % positive
Methyldibromo Glutaronitrile (MDBGN)*{ 0.3% 2787 2603 52 93 22 1 1 4.2
Methylisothiazolinone (MI; in water) 0.05% 4089 3901 21 89 53 15 10 3.8
Methylchloroisothiazolinone/ 0.01% 6797 6523 29 156 67 9 13 3.4
Methylisothiazolinone (MCI/MI; in water)*
Methyldibromo Glutaronitrile (MDBGN)*{ 0.2% 3994 3813 63 74 25 2 17 25
Bronopol* 0.5% 6792 6626 56 72 16 3 19 1.3
lodopropynyl butylcarbamate 0.2% 6974 6748 128 71 6 0 21 11
Paraben mix* 16% 6784 6582 90 61 6 1 44 1.0
Formaldehyde (in water)* 1% 6786 6671 33 54 11 2 15 1.0
Imidazolidinyl urea (Germall 115) 2% 6981 6906 18 41 1 0 5 0.7
Diazolidinyl urea (Germall II) 2% 6979 6911 15 38 8 2 5 0.7
Sorbic acid 2% 6978 6899 23 41 5 1 9 0.7
Quaternium 15 1% 6981 6923 10 30 10 3 5 0.6
Chloroacetamide 0.2% 6982 6926 11 26 8 3 8 0.5
Sodium benzoate 5% 6934 6819 60 31 2 0 22 0.5
Chlorhexidine digluconate (in water) 0.5% 6984 6923 23 25 5 0 0.4
Benzyl alcohol 1% 6933 6876 23 18 3 1 12 0.3
DMDM Hydantoin (in water) 2% 6931 6883 19 18 2 0 0.3
Triclosan 2% 6933 6883 22 14 6 0 8 0.3

*Test preparation is part of the baseline series.

+MDBGN was tested at 0.3% until July 2008, and at 0.2% from August 2008 on.

Differing patient counts result from adding or deleting single substances from the series during the study period. Vehicle was petrolatum, if not else spec-
ified. For comparison, test results in these patients with four preservatives and formaldehyde from the baseline series are added.

in more than 1% of the patients. In 33 of 46 patients react- lemongrass oil and clove oil elicited reactions in more than
ing to tree moss, oak moss was also tested. Of these, 21 10 patients, while reactions to the remainder were only few.

(64%) reacted to both preparations. In the other test series, For some fragrance and preservative allergen preparations, we
three essential oils which are meanwhile part of the DKG analysed time trends in age- and sex-standardized reactivity. In
baseline series reacted most frequently. In addition, Fig. 2, reactions to MCI/MI, EM, FM II and HICC in the DKG
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Table 5 Patch test results with single components of fragrance mix and fragrance mix Il in patients with positive reactions to the mixes

(n = 405 and 137, respectively). Vehicle was petrolatum

Allergen Concentration Negative ? iF ++ -+ Irritant % positive
Fragrance mix 8% 0 0 259 115 31 0 100.0
Oakmoss absolute 1% 258 17 Al 41 17 1 31.9
Isoeugenol 1% 314 12 51 18 9 1 19.3
Hydroxycitronellal 1% 334 9 48 9 2 2 14.6
Cinnamal 1% 341 13 38 9 4 0 12.6
Cinnamyl alcohol 1% 349 1 35 8 2 0 111
Eugenol 1% 358 8 29 7 3 0 9.6
Geraniol 1% 360 15 25 4 1 0 7.4
Amyl cinnamal 1% 377 10 16 1 1 0 4.4
Fragrance mix Il 14% 0 0 96 36 5 0 100.0
HICC 5% 68 4 40 20 4 1 46.7
Citral 2% 103 6 18 6 2 2 19.0
Farnesol 5% 112 3 14 4 1 3 13.9
Hexyl cinnamal 10% 118 8 9 1 0 1 7.3
Citronellol 1% 122 5 8 0 0 2 5.8
Coumarin 5% 127 3 6 0 0 1 4.4

baseline series are shown. Reactions to MCI/MI increased three-
fold, from 1.7% in 2006 to 5.2% in 2011. There was a slight
increase in positive reactions to FM, rising from 7.4% in 2006 to
8.8 in 2011, while reactivity to FM II and HICC showed no uni-
form trend over the study period. Three substances from the
DKG preservative series are depicted in Fig. 3. While there was
slight reduction in positive reactions to Bronopol, from 1.8% in
2006 to 0.8% in 2011, there was no uniform trend with IPBC.
However, age- and sex-standardized frequency of sensitization
to MI rose from 1.2% in 2009, when it was introduced into the
DKG preservative series, to 5.7% in 2011, which is an increase
by the factor 4.75.

To get information on additional individual allergens, we
analysed patch test reactions to selected current ingredients of
leave-on cosmetics which are not part of the routine test series.
Some of them were commercially available as patch test prepara-
tions, namely cetyl alcohol 5% pet., phenoxyethanol 1% pet.,
panthenol 5% pet. and titanium dioxide 0.1% pet., but most
were individual preparations with differing test concentrations
and vehicles tested in few patients only. By far most of these
patch tests remained negative. A few positive reactions were seen
with panthenol, one with Calendula officinalis extract and three
with phenoxyethanol (Table 7). However, the latter occurred
only in patients with several other positive reactions, and clinical
relevance was doubted by the testing physicians.

Discussion

A proportion of almost 15% cases with suspected cosmetic intol-
erance among all patch tested patients may seem quite a lot.
However, a closer look reveals that almost half of these were
patch tested to exclude contact allergy, and a final diagnosis of
allergic contact dermatitis was made in only 26%. Hence, the
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true proportion of contact allergy cases connected with cosmet-
ics is much lower, probably around 4%. In this context, it is
important to keep in mind that IVDK data are based on the skin
hospital patients, and not from the general population. Partly,
these data reflect the difference between assumed and proven
frequency of contact allergy due to cosmetics mentioned in the
introduction."” It has to be considered that patch testing alone
may not pick up every case of cosmetic ingredient allergy. The
skin of the face and around the eyes is thinner and more sensi-
tive, so false-negative patch test reactions may occur on the thick
skin of back. Moreover, due to the particular product composi-
tion, cosmetic ingredients may penetrate better into the skin
than from a patch test preparation vehicle. Therefore, in some
cases it may be necessary to do a strip patch test or to perform a
use test (Repeated Open Application Test or Provocative Use
Test). However, there are no reliable large-scale data on how
many cases of cosmetic ingredient allergy remain undetected by
limiting diagnostics to patch testing.

Patients with past or present atopic dermatitis were over-rep-
resented in the study group, which may explain a part of the der-
matitis cases erroneously attributed to cosmetic use. In
particular, periorbital atopic dermatitis may mimic allergic
contact dermatitis.'

As expected and reported from other investigations on con-
tact allergy due to cosmetics,>® '***?! fragrances and preserva-
tives were the most prominent allergen groups among cosmetic
ingredients. Positive reactions to FM, FM II and Balsam of Peru
were significantly more frequent in the study group than in the
control group, indicating an increased proportion of patients
with contact allergy to fragrances. Over the years 2006-2011,
there was a slight increase in positive reactions to FM, while
reactivity to FM II and HICC showed no uniform trend over the
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Table 6 Patch test results with the DKG preservative series ‘additional fragrances to be declared’ and ‘additional fragrances and

essential oils’

Test series/Allergen Concentration Patient count Negative ? iF ++ -+ Irritant % positive

Additional fragrances to be declared
Tree moss 1% 708 636 22 29 13 4 4 6.5
Methyl 2-octynoate 1% 708 691 11 5 1 0 0 0.8
Amyl cinnamyl alcohol 1% 708 687 9 3 2 0 7 0.7
Limonene 2% 704 693 6 4 0 0 1 0.6
Butylphenyl methylpropional 10% 707 696 6 4 0 0 1 0.6
Benzyl cinnamate 5% 708 699 5 3 0 0 1 0.4
Benzyl salicylate 1% 708 697 6 3 0 0 2 0.4
Alpha-isomethyl ionone 1% 708 698 4 3 0 0 3 0.4
Linalool (stabilized) 10% 708 697 4 3 0 0 4 0.4
Benzyl alcohol 1% 706 696 5 2 0 0 3 0.3
Benzyl benzoate 1% 708 693 7 1 0 0 7 0.1
Anise alcohol 1% 708 701 4 0 0 0 3 0.0

Additional fragrances and essential oils
Ylang-ylang (I and Il) oil* 10% 513 468 16 18 7 2 2 5.3
Sandalwood oil* 10% 514 480 14 13 2 2 3 3.3
Jasmine absolute* 5% 514 488 7 12 4 0 3 3.1
Lemongrass oil 2% 665 620 20 8 10 1 6 2.9
Clove oil 2% 665 642 6 11 2 0 4 2.0
Majantol 5% 516 495 12 5 2 0 2 14
Patchouli oil 10% 512 501 4 5 1 0 1 1.2
Orange oil 2% 664 653 4 6 0 0 1 0.9
Narcissus absolute 2% 513 502 6 4 0 0 1 0.8
Menthol 1% 663 650 6 5 0 0 2 0.8
Neroli oil 2% 665 653 4 4 1 0 3 0.8
Lemon oil 2% 665 654 4 5 0 0 2 0.8
Salicyl aldehyde 2% 665 654 3 4 0 0 4 0.6
Cedar wood oil 10% 665 648 7 2 2 0 6 0.6
Laurus nobilis leaf oil 2% 665 655 4 4 0 0 2 0.6
Benzaldehyde 5% 665 655 7 3 0 0 0 0.5
Peppermint oil 2% 665 656 4 3 0 0 2 0.5
Vanillin 10% 664 662 0 2 0 0 0 0.3
Eucalyptus spp. oil 2% 665 662 1 1 0 0 1 0.2

*Moved from this series to the baseline series in September 2010.

Differing patient counts result from adding or deleting single substances from the series during the study period. Vehicle was petrolatum.

study period. The cause of the rising reactions to FM is still
unclear. Analysing reactions in patients with positive FM reac-
tion, oakmoss absolute is by far the leading allergen. This, and
the following ranking of the other mix components is in line
with former IVDK data analyses not focussed on ‘cosmetic
patients’.*>** Hence, nothing points to a changed fragrance
exposure pattern in cosmetics which might explain the increas-
ing reactions frequencies to FM. Reactions to the ingredients of
FM II, with HICC as leading allergen, also are in accordance
with former IVDK data analyses.24 Concerning HICC, similar

findings were also made in Belgium,” with frequent relevant
reactions to HICC in patients tested due to suspected cosmetic

intolerance. However, Nardelli and colleagues also found
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frequent reactions to geraniol and limonene in skin care prod-
ucts.” In contrast, in our study group, geraniol was the least fre-
quent allergen of the FM, and limonene elicited less than one
per cent positive reactions. This difference may result from dif-
ferent habits of perfuming skin care products in Belgium and
Germany. However, we have no reliable information on this
topic. Generally, it has to be considered that patch testing with
limonene and linalool does not detect all cases of contact allergy
to theses fragrances because the far more important allergens are
their hydroperoxides which can be patch tested in addition or
instead.”® Of the other fragrances which must be declared, only
tree moss elicited a considerable number of positive reactions,
most of which were concomitant reactions with oak moss, due
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Table 7 Patch test results with additional cosmetic ingredients

Category/ Concentration, Number of Test
Substance vehicle patients results
tested
Ointment bases, emulsifiers, stabilizers, antioxidants
Behenyl alcohol 5% pet. 1 Neg.
Butyrosperum parkii  Various 12 Neg.
butter (sheabutter)
Carbomer Various 9 Neg.
Cetyl alcohol 5% pet. 311 310 Neg.; 1 7?
Cyclopentasiloxane  Asis 1 Neg.
Cyclohexasiloxane  Asis 1 Neg.
Dimethicone Various 4 Neg.
Glycerol Asis 29 Neg.
Glyceryl stearate 30% pet. 7 Neg.
Mineral oil As is 3 Neg.
Paraffinum liquidum Asis 3 Neg.
Sodium carbomer Various 9 Neg.
Squalane Various 3 Neg.
Tocopherol Various 8 Neg.
Preservatives
Phenoxyethanol 1% pet. 277 269 Neg.;
57,3+
Others
Bisabolol Various 2 Neg.
Calendula officinalis ~ Various 2Neg.;1+;
extract 1ir.
Ethylhexylglycerin Various 2 Neg.
Octocrylene 10% pet. 3 Neg.
Panthenol 5% pet. 771 761 Neg.;
374 +;
2+ +1ir.
Titanium dioxide 0.1% pet. 54 Neg.
Xanthan gum Various 4 Neg.

Neg., Negative; ir., Irritant

B MC/MI ®FM m FMIl ® HICC

Percent positive reactions
wv
L

2006 2007 2008

2009
Year of patch test

2010 2011

Figure 2 Time trend of age- and sex-standardized reaction
frequencies to four allergen preparations from the DKG baseline
series.
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Figure 3 Time trend of age- and sex-standardized reaction fre-
quencies to three allergen preparations from the DKG preservative
series. Ml was not part of the series before 2009.

to common ingredients. Among the additional fragrances and
essential oils, Ylang-ylang oil, sandalwood oil and jasmine abso-
lute were the most prominent allergens, which is not a cosmetic-
specific finding. Due to their high frequency of sensitization, the
DKG has included them in the baseline series in 2010. Hence,
from our data, we cannot derive a special fragrance allergy pat-
tern, which would point to particularly problematic fragrance
materials in leave-on cosmetics or body care products. In addi-
tion, one has to be aware of the limitation that only a very small
proportion of the patients was tested with single fragrance
materials.

Of the preservatives, MI is currently in the dermatologists’
and allergists’ focus, with dramatically increasing incidence of
contact sensitization, to a great extent caused by cosmetic expo-
sure.”” " The suitable patch test concentrations for MI and
MCI/MI are a matter of debate. Higher concentrations than the
DKG used are recommended by the EECDRG.>"*? Hence, we
cannot exclude that some cases of contact allergy to these preser-
vatives were missed, and the frequencies of sensitization were
even higher. In cosmetics, MI was used in a fixed combination
together with MCI, at a concentration of 15 ppm MCI/MI, lead-
ing to a final MI concentration of 3.75 ppm. In recent years, MI
has been increasingly used without MCI at concentrations up to
100 ppm in the finished product. Obviously, to prevent contact
sensitization, this limit has to be lowered considerably.?”*
Increasing frequency of sensitization to MI is also probably the
cause of the recent increase in contact sensitization to MCI/MI
by cross-reactivity of Ml-sensitized patients to MCL> An
increase in sensitization to MCI/MI in patients with suspected
cosmetic intolerance has also recently been reported from Korea,
however, without investigating cross-reactivity with MIL>*
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Remarkably, the frequency of sensitization to MDBGN is still
relatively high (2.5% when tested at 0.2% pet.) although this
preservative was banned from cosmetics and body care products
in 2008.*> Probably many of the MDBGN-positive patients in
our study had been previously sensitized. In general, a decreasing
time trend in MDBGN contact sensitization can be observed in
Germany like in other European countries.>* > Bronopol and
IPBC, which are widely used in cosmetics and body care prod-
ucts, were far less frequent sensitizers in our study group. With
bronopol, a slight but not constant, decrease in sensitization fre-
quency was seen over the years, while there was no time trend
observed with IPBC. This is in accordance with findings from
other European countries.””*’ Positive test reactions to paraben
mix were observed in only 1% of the patients. Keeping in mind
that about half of the positive reactions to the paraben mix are
false positive®' and regarding the widespread use of parabens in
cosmetics and body care products, one has to state that for this
use, parabens are safe from the allergist’s point of view. Other
preservatives contained in the DKG preservative series were rare
sensitizers. In case of the formaldehyde releasers such as imi-
dazolidinyl urea, diazolidinyl urea and quaternium 15, this
probably due to their less frequent use in Europe, in contrast to
North America, where they are more widely used and frequency
of sensitization is much higher.**"**** Remarkably, benzyl
alcohol, which is not only a preservative but also one of the 26
fragrances to be declared in the EU,* elicited positive reactions
in only 0.3% of the tested patients, regardless whether it was
tested in the preservative or fragrance series. Hence, we have our
doubts if benzyl alcohol is really an important allergen.
Ointment bases, emulsifiers etc. are frequently suspected to
cause allergic reactions. Most frequently, positive reactions to
lanolin alcohols and Amerchol L 101 were seen in our study
group, which is in line with findings from other studies on cos-
metic-related contact allergy.® Amerchol L 101 contains lanolin
alcohols, which explains the high proportion of concomitant
reactions to both. It has been doubted whether positive reactions
to one of these test preparations really reflect the true frequency
of sensitization to lanolin alcohols, because false-negative as well
as false-positive reactions do occur. In addition, some patients
may react to lanolin alcohols from the test preparation but not
to lanolin in their cosmetics, or vice versa, and some patients
with allergic contact dermatitis due to lanolin located on the
lower legs around venous ulcers do tolerate lanolin-containing
body care products on other parts of the body.***® Lastly, posi-
tive reactions to lanolin alcohols are poorly reproducible.*® All
these findings have been summarized under the ‘lanolin para-
dox’, which makes interpretation of patch test data with lanolin
very difficult. Some of the ointment bases and emulsifiers elicit a
considerable number of positive reactions on patch testing.
However, one has to be aware that these compounds are particu-
larly prone to irritate the skin when applied under occlusion for
48 h. This is reflected by negative RIs and high PRs of several
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corresponding test preparations, e.g. cocamidopropyl betaine
1% aqu., octyl gallate 0.3% pet., propylene glycol 20% aqu. and
sorbitan sesquioleate 20% pet.'®>* Of course, this does not mean
that all of the positive reactions to these allergens are false posi-
tive; but they certainly have a higher proportion of false-positive
reaction than other allergen preparations. In contrast, reactions
to tert-butyl hydroquinone often indicate true sensitization. In
particular, this stabilizer has been described as contact allergen
in lipsticks etc.”’

As mentioned in the introduction, there are several cosmetic
ingredients to which sensitization has been observed in single
cases, but which are not routinely tested. Therefore, patch testing
with the individual product ingredients should be performed.
However, cosmetic ingredients beyond the established patch test
series have been patch tested in a small minority of the patients
only. No far-reaching conclusions can be drawn from the results.
There were just three substances tested in a few hundred
patients, i.e. cetyl alcohol, phenoxyethanol and panthenol. The
latter has been described before as contact allergen in cosmet-
ics.>® Phenoxyethanol is extremely widely used as preservative in
cosmetics, and it is an extremely rare sensitizer.”> As mentioned
above, it is doubtful whether the positive reactions seen in our
study group really reflect contact sensitization; therefore our
data are not disagreeing.

Conclusion

From our data analysis, we can draw the following conclusions.
True allergic reactions to cosmetic ingredients are rarer than
generally assumed. Fragrances seem to be the most frequent sen-
sitizers in cases of contact allergy due to cosmetics. We could
not identify special fragrance allergens in leave-on cosmetics.
Among the preservatives, MI is currently the most important
allergen, urgently requiring measures of primary prevention
(limitation of exposure). Increasing sensitization to MI is
(partly) responsible for the increase in reactions to MCI/MI in
patients with suspected cosmetic intolerance. Other widely used
preservatives, such as parabens or phenoxyethanol, are safe from
the allergological point of view.

Acknowledgements

We thank the colleagues from the clinical departments of the
IVDK who contributed data to this analysis (in alphabetical
order): Aarau (J. Grabbe), Augsburg (A. Ludwig), Basel (A.
Bircher), Berlin Charité (M. Worm), Bern (D. Simon), Bielefeld
(I. Effendy), Bochum (H. Dickel), Buxtehude (P. Grofle-
Hiittmann, P. Hausenblas), Dermatologikum (V. Martin, K.
Reich), Dessau (U. Lippert, A. Jung), Dortmund (P.J. Frosch, B.
Mydlach, K. Kiigler), Dresden (P. Spornraft-Ragaller, A. Bauer),
Dresden Friedrichstadt (A. Koch), Erlangen (V. Mahler), Essen
(U. Hillen), Falkenstein (H. Schwantes), Freudenberg (Ch.
Szliska), Gera (J. Meyer, H. Grunwald-Delitz, M. Kaatz), Graz
(B. Krdnke, W. Aberer), Greifswald (M. Jiinger), Gottingen (Th.

© 2014 European Academy of Dermatology and Venereology



10

Dinkloh et al.

Fuchs, J. Geier), Halle (B. Kreft), Hamburg (E. Coors), Ham-
burg BUK (K. Breuer, U. Seemann, C. Schroder-Kraft), Han-
nover (T. Schaefer, Th. Werfel), Heidelberg (U. Jappe,
M. Hartmann, K. Schikel), Heidelberg AKS (T.L. Diepgen,
E. Weisshaar), Heilbronn (H. Loffler), Homburg/Saar (C.
Pfohler), Jena (A. Bauer, S. Schliemann), Kiel (J. Brasch), Leipzig
(R. Treudler), Lippe Detmold (St. Nestoris), Liibeck (J. Grabbe,
I. Shimanovich, U. Jappe), Mainz (D. Becker), Mannheim
(D. Booken, C.-D. Klemke, W. Ludwig-Peitsch), Marburg
(H. Loffler, M. Hertl, W. Pfiitzner), Minden (R. Stadler),
Miinchen LMU (T. Oppel, B. Przybilla, P. Thomas, T. Schuh,
R. Eben), Miinchen Schwabing (M. Agathos, K. Ramrath,
M. Georgi, G. Isbary), Minchen TU (U. Darsow), Miinster
(B. Hellweg, R. Brehler), Niirnberg (A. Bachtler), Oldenburg
(M. Padeken), Osnabriick (Ch. Skudlik, S.M. John), Rostock
(J. Trcka), Stuttgart (J.
(T. Biedermann, J. Fischer), Wiirzburg (A. Trautmann), Zwi-
ckau (B. Knopf, D. Teubner) and Ziirich (B. Ballmer-Weber).

Rieker-Schwienbacher), Tiibingen

References

Duarte I, Campos Lage AC. Frequency of dermatoses associated with cos-

metics. Contact Dermatitis 2007; 56: 211-213.

Kohl L, Blondeel A, Song M. Allergic contact dermatitis from cosmetics.

Retrospective analysis of 819 patch-tested patients. Dermatology 2002;

204: 334-337.

Orton DI, Wilkinson JD. Cosmetic allergy: incidence, diagnosis, and

management. Am J Clin Dermatol 2004; 5: 327-337.

Schnuch A. Report on the national pilot studies on a harmonized and

pragmatic cosmetovigilance system in the partial agreement member

states. Symposium “Cosmetovigilance” organized by AGES, Vienna,

27.10. 2005

Schnuch A, Uter W, Geier J, Gefeller O for the IVDK study group. Epide-

miology of contact allergy: an estimation of morbidity employing the

clinical epidemiology and drug-utlilization research (CE-DUR)

approach. Contact Dermatitis 2002; 47: 32-39.

Schnuch A. Unerwiinschte Reaktionen auf Kosmetika. Eine Ubersicht.

Derm Beruf Umwelt 2006; 54: 140—159.

Travassos AR, Claes L, Boey L, Drieghe ], Gossens A. Non-fragrance aller-

gens in specific cosmetic products. Contact Dermatitis 2011; 65: 276-285.

Warshaw EM, Buchholz HJ, Belsito DV et al. Allergic patch test reactions

associated with cosmetics: retrospective analysis of cross-sectional data

from the North American Contact Dermatitis Group, 2001-2004. ] Am

Acad Dermatol 2009; 60: 23-38.

Goossens A. Contact-allergic reactions to cosmetics. J Allergy 2011; 2011:

467071. doi:10.1155/2011/467071. Epub.

10 Held E, Johansen JD, Agner T, Menné T. Contact allergy to cosmetics:

testing with patients’ own products. Contact Dermatitis 1999; 40: 310—

315.

Schnuch A, Geier J, Lessmann H, Arnold R, Uter W. Surveillance of con-

tact allergies: methods and results of the Information Network of Depart-

ments of Dermatology (IVDK). Allergy 2012; 67: 847-857.

12 Uter W, Mackiewicz M, Schnuch A, Geier J. Interne Qualitédtssicherung

von Epikutantest-Daten des multizentrischen Projektes ,,Informationsver-

bund Dermatologischer Kliniken” (IVDK). Derm Beruf Umwelt 2005; 53:

107-114.

Uter W, Schnuch A, Gefeller O. Guidelines for the descriptive presenta-

tion and statistical analysis of contact allergy data. Contact Dermatitis

2005; 51: 47-56.

14 Schnuch A, Aberer W, Agathos M et al. Durchfithrung des Epikutantests
mit Kontaktallergenen. Leitlinien der Deutschen Dermatologischen

—

[\S]

w

'S

wul

[=)}

~

foe]

o

1

—

1

w

JEADV 2014

17

18

19

20

2

—

22

23

24

25

26

27

28

29

30

3

—

32

33

34

Gesellschaft (DDG) und der Deutschen Gesellschaft fiir Allergie und klin-
ische Immunologie (DGAKI). Journal der Deutschen Dermatologischen
Gesellschaft 2008; 6: 770-775.

Schnuch A, Geier J, Uter W et al. National rates and regional differences
in sensitization to allergens of the standard series. Population-adjusted
frequencies of sensitization (PAFS) in 40,000 patients from a multicenter
study (IVDK). Contact Dermatitis 1997; 37: 200-209.

Schnuch A. PAFS: population-adjusted frequency of sensitization (I).
Influence of sex and age. Contact Dermatitis 1996; 34: 377-382.

Brasch J, Henseler T. The reaction index — a parameter to assess the qual-
ity of patch test preparations. Contact Dermatitis 1992; 27: 203—-204.
Geier J, Uter W, Lessmann H, Schnuch A. The positivity ratio — another
parameter to assess the diagnostic quality of a patch test preparation.
Contact Dermatitis 2003; 48: 280-282.

Feser A, Plaza T, Vogelgsang L, Mahler V. Periorbital dermatitis — a recal-
citrant disease: causes and differential diagnoses. Brit ] Dermatol 2008;
159: 858-863.

Boonchai W, Desomchoke R, lamtharachai P. Trend of contact allergy to
cosmetic ingredients in Thais over a period of 10 years. Contact Dermati-
tis 2011; 65: 311-316.

Wetter DA, Yiannias JA, Prakash AV, Davis MD, Farmer SA, el-Azhary
RA. Results of patch testing to personal care product allergens in a stan-
dard series and a supplemental cosmetic series: an analysis of 945 patients
from the Mayo Clinic Contact Dermatitis Group, 2000-2007. ] Am Acad
Dermatol 2010; 63: 789-798.

Schnuch A, Geier J, Uter W, Frosch PJ. Another look at allergies to fra-
grances: frequencies of sensitisation to the fragrance mix and its constitu-
ents. Results from the IVDK. Exog Dermatol 2002; 1: 231-237.

Uter W, Geier J, Frosch PJ, Schnuch A. Contact allergy to fragrances:
current patch test results (2005 to 2008) from the Information Net-
work of Departments of Dermatology. Contact Dermatitis 2010; 63:
254-261.

Krautheim A, Uter W, Frosch PJ, Schnuch A, Geier J. Patch testing with
fragrance mix II: results of the IVDK 2005-2008. Contact Dermatitis 2010;
63: 262-269.

Nardelli A, Drieghe J, Claes L, Boey L, Goossens A. Fragrance allergens in
‘specific’ cosmetic products. Contact Dermatitis 2011; 64: 212-219.
Brared Christensson J, Andersen KE, Bruze M et al. An international mul-
ticentre study on the allergenic activity of air-oxidized R-limonene. Con-
tact Dermatitis 2013; 68: 214-223.

Goncalo M, Goossens A on behald of the ESCD. Whilst Rome burns: the
epidemic of contact allergy to methylisothiazolinone. Contact Dermatitis
2013; 68: 257-258.

Lundov MD, Krongaard T, Menne TL, Johansen JD. Methylisothiazoli-
none contact allergy: a review. Brit ] Dermatol 2011; 165: 1178—1182.
Castanedo-Tardana MP, Zug KA. Methylisothiazolinone. Dermatitis
2013; 24: 2-6.

Uter W, Geier J, Bauer A, Schnuch A. Risk factors associated with methyl-
isothiazolinone contact sensitization. Contact Dermatitis 2013; 69: 231—
238.

Isaksson M, Andersen KE, Gongalo M et al. Multicentre patch testing
with methylisothiazolinone by the European Environmental and Con-
tact Dermatitis Research Group. Contact Dermatitis 2014; 70: 317—
320.

Bruze M, Isaksson M, Gruvberger B et al. Patch testing with methylchlo-
roisothiazolinone/methylisothiazolinone 200 ppm aq. detects signifi-
cantly more contact allergy than 100 ppm. A multicentre study within the
European Environmental and Contact Dermatitis Research Group. Con-
tact Dermatitis 2014; 71: 31-34.

Geier J, Lessmann H, Schnuch A, Uter W. Recent increase in allergic reac-
tions to methylchloroisothiazolinone/methylisothiazolinone: is methyl-
isothiazolinone the culprit? Contact Dermatitis 2012; 67: 334-341.

Lee SS, Hong DK, Jeong NJ et al. Multicenter study of preservative sensi-
tivity in patients with suspected cosmetic contact dermatitis in Korea.

J Dermatol 2012; 39: 677-681.

© 2014 European Academy of Dermatology and Venereology



Sensitization in suspected cosmetic intolerance

"

35

36

37

38

39

40

4

—

42

43

44

Johansen JD, Veien N, Laurberg G et al. Decreasing trends in methyldib-
romo glutaronitrile contact allergy — following regulatory intervention.
Contact Dermatitis 2008; 59: 48-51.

Aakhus AE, Warshaw EM. Allergy to methyldibromoglutaronitrile/
phenoxyethanol (Euxyl K 400): regulatory issues, epidemiology, clinical
characteristics, and management. Dermatitis 2011; 22: 127—140.

Schnuch A, Lessmann H, Geier J, Uter W. Contact allergy to
preservatives. Analysis of IVDK data 1996-2009. Br ] Dermatol 2011; 164:
1316-1325.

Thyssen JP, Engkilde K, Lundov MD, Carlsen BC, Menné T, Johansen JD.
Temporal trends of preservative allergy in Denmark (1985-2008). Contact
Dermatitis 2010; 62: 102—-108.

Mertin-Gorgojo A, Johansen J-D. Contact dermatitis caused by iodopro-
pynyl butylcarbamate in Denmark. Contact Dermatitis 2013; 69: 78-85.
Latorre N, Borrego L, Fernandez-Redondo V et al. Patch testing with
formaldehyde and formaldehyde-releasers: multicenter study in Spain
(2005-2009). Contact Dermatitis 2011; 65: 286-292.

Uter W, Schnuch A, Geier ], Agathos M. Epikutantest-Reaktionen auf
Paraben-Mixe und ihre Aufschliisselungen. Studien der DKG und des
IVDK, 1990-2000. Allergologie 2002; 25: 194-202.

de Groot A, Veenstra M. Formaldehyde-releasers in cosmetics in the USA
and in Europe. Contact Dermatitis 2010; 62: 221-224.

Zug KA, Warshaw EM, Fowler JF Jr et al. Patch-test results of the North
American Contact Dermatitis Group 2005-2006. Dermatitis. 2009; 20:
149-160. Erratum. In: Dermatitis 2009; 20: 300.

de Groot AC, White IR, Flyvholm MA, Lensen G, Coenraads PJ. Formal-
dehyde-releasers in cosmetics: relationship to formaldehyde contact
allergy. Part 1. Characterization, frequency and relevance of sensitization,
and frequency of use in cosmetics. Contact Dermatitis 2010; 62: 2—17.

JEADV 2014

45

46

47

48
49

50

51

52

53

Schnuch A, Uter W, Geier J, Lessmann H, Frosch PJ. Sensitization to 26
fragrances to be labelled according to current European regulation.
Results of the IVDK and review of the literature. Contact Dermatitis 2007;
57:1-10.

Wakelin SH, Smith H, White IR, Rycroft RJG, McFadden JP. A
retrospective analysis of contact allergy to lanolin. Brit ] Dermatol 2001;
145: 28-31.

Lee B, Warshaw E. Lanolin allergy: history, epidemiology, responsible
allergens, and management. Dermatitis 2008; 19: 63-72.

Wolf R. The lanolin paradox. Dermatology 1996; 192: 198-202.

Brasch J, Henseler T, Aberer W et al. Reproducibility of patch tests. A
multicenter study of synchronous left- versus right-sided patch tests by
the German Contact Dermatitis Research Group. ] Amer Acad Dermatol
1994; 31: 584-591.

Geier J, Weisshaar E, Lessmann H et al. “Bewertung der Allergene bei
BK 51017 der Arbeitsgemeinschaft fiir Berufs- und Umweltdermatolo-
gie in der Deutschen Dermatologischen Gesellschaft. Bewertung von
Epikutantestreaktionen auf “Problemallergene” mit vermehrt fraglichen
oder schwach positiven Reaktionen. Derm Beruf Umwelt 2010; 58:
34-38.

White IR, Lovell CR, Cronin E. Antioxidants in cosmetics. Contact Der-
matitis 1984; 11: 265-267.

Roberts H, Williams J, Tate B. Allergic contact dermatitis to panthenol
and cocamidopropyl PG dimonium chloride phosphate in a facial hydrat-
ing lotion. Contact Dermatitis 2006; 55: 369-370.

Schnuch A, Mildau G, Kratz E-M, Uter W. Risk of sensitization to preser-
vatives estimated on the basis of patch test data and exposure, according
to a sample of 3541 leave-on products. Contact Dermatitis 2011; 65: 167—
174.

© 2014 European Academy of Dermatology and Venereology



