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Background: The fragrance mix (FM I), established in 1977, detects the majority, but not all cases of
contact allergy to fragrances. Based on European research 2002/2003, fragrance mix II (FM II) was
developed to supplement FM I. In 2005, the German Contact Dermatitis Research Group (DKG) added
FM II to their baseline series.

Objectives: To evaluate reactions to FM II and its constituents in routine patch testing.

Methods: Retrospective data analysis of the Information Network of Departments of Dermatology
(IVDK), 2005–2008, of patch test results with FM II and its constituents.

Results: A total of 35 633 patients were patch tested with FM II as part of the DKG baseline series.
Of these, 1742 (4.9%) reacted positively. Concomitant reactions to FM I were observed in 41.9% of
the patients reacting to FM II. In 367 FM II-positive patients, a full breakdown test of the mix was
performed. Of these, 47.7% reacted to hydroxyisohexyl 3-cyclohexene carboxaldehyde, 16.1% to citral,
11.4% to farnesol, 3.8% to hexyl cinnamal, 2.7% to coumarin, and 2.5% to citronellol.

Conclusions: FM II is an important screening and diagnostic tool to detect fragrance allergy.
Hydroxyisohexyl 3-cyclohexene carboxaldehyde is the most important fragrance allergen in FM II.
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In 1977, the fragrance mix (FM I), consisting of
eight common constituents of perfumes, was intro-
duced for patch testing by Larsen (1). Although FM
I is still the most important patch test preparation
for diagnosing fragrance contact allergy, not all
cases of contact allergy to fragrances are detected
by this mix. It has been estimated that at least 15%
are missed (2). To supplement FM I, 14 additional
frequently used fragrance substances were tested in
a large European multicentre trial at the end of the
last century (3). As a result of this study, fragrance
mix II (FM II) was established, comprising 6 out
of these 14 fragrance chemicals with the highest
frequencies of sensitization (4, 5). FM II consists

of hydroxyisohexyl 3-cyclohexene carboxaldehyde
(HICC), citral, farnesol, hexyl cinnamal (α-hexyl
cinnamic aldehyde), coumarin, and citronellol. Of
the different patch test concentrations studied, FM
II 14% in petrolatum (pet.) was the most suit-
able, when considering the balance of sensitivity,
specificity, and the frequency of doubtful reac-
tions. However, for patch testing with the single
constituents, test concentrations were recommended
that are twice as high as in FM II 14% pet. (4, 5). In
2008, Bruze et al. on behalf of the European Soci-
ety of Contact Dermatitis (ESCD) and the European
Environmental Contact Dermatitis Research Group
(EECDRG) reviewed patch test experience with
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FM II and HICC and recommended to include both,
FM II and its constituent HICC, in the European
baseline patch test series (6). Some European patch
test clinics had already added FM II and/or HICC
to their baseline series in 2005 or 2006, and yielded
positive reactions to FM II in 1.8–5.5% and to
HICC in 0.5–2.7% of the patients tested (7). The
German Contact Dermatitis Research Group (DKG)
added FM II 14% pet. in the German patch test
baseline series in January 2005 (8), while HICC
5% pet. had been included in January 2002 (9). As
detailed analyses of large-scale routine patch test
data with these fragrance materials are yet lacking,
we analysed the results of the Information Network
of Departments of Dermatology (IVDK).

Patients and Methods

The multicentre project IVDK, established in 1989,
is an instrument for epidemiological surveillance
of contact allergy in Germany, Switzerland, and
Austria, and has been described in detail else-
where (10). Briefly, patients with suspected allergic
contact dermatitis attending one of the participating
centres are patch tested according to the guidelines
of the DKG (11) and current international recom-
mendations (12). Patch test material is obtained
from Almirall Hermal, Reinbek, Germany, and
applied for 24 or 48 hr, according to standards
in the respective centres. Readings are taken until
at least day 3 (D3). Patch test data along with a
standardized set of demographic and clinical data
of the patients are transmitted twice yearly in an
anonymous format to the IVDK data centre in
Göttingen and are quality controlled (13). Data
analysis is performed according to international
guidelines (14) using SAS™ software (version 9.2,
SAS Institute, Cary, NC, USA).

The present analysis focuses retrospectively on
patients who were tested between January 2005 and
December 2008 with FM II as part of the DKG
baseline series. Patch test reactions to FM II, con-
comitant reactions to FM I, HICC, and reactivity in
those who underwent a full breakdown patch test of
the FM II were analysed. Generally, patch test reac-
tions at D3 were considered; in a few exceptional
cases, where a reading was performed at D4 instead
of D3, this reaction was selected for data analysis.
For demographic characterization of the patients,
the MOAHLFA index was used. MOAHLFA is the
acronym for Males, Occupational dermatitis, Atopic
dermatitis, Hand dermatitis, Leg dermatitis, Face
dermatitis, and Age >40 years (15). Differences in
the distribution of categorical data between disjunct
subgroups of patients were statistically tested with
the χ2 test. In view of the exploratory nature of

statistical analyses, no α-adjustment techniques
were employed.

Results

Total test population

In all, there were 40 762 patients patch tested
between January 2005 and December 2008 in 48
departments of dermatology comprising the IVDK.
Of these, 37 651 were patch tested with the DKG
baseline series. In 35 633 (94.6%) of these patients,
FM II was tested. These patients are the basis for
the present data analysis.

Patch test reactions to FM II are shown in Table 1.
Positive reactions occurred in 1742 patients (4.9%).
Reaction index [RI; (16)] was 0.28, positivity ratio
[PR; (17)] was 74.9%. Analysis of patch test reac-
tions by years showed no significant changes or any
time trend (data not shown in detail).

Table 2 gives a description of total test popula-
tion (n = 35 633) and those patients with negative
(n = 32 914) or positive (+, ++, +++) reactions
(n = 1742) to FM II, respectively, according to the
items of the MOAHLFA index. Compared with
those without any reaction to FM II, there were strik-
ingly more patients aged 40 years or older among
those reacting to FM II (78.7% versus 70.6%;
P < 0.0001). In addition, there were significantly
more females (P < 0.0001), patients with occu-
pational dermatitis (P = 0.0149), atopic dermati-
tis (P = 0.0008), or hand dermatitis (P = 0.0063),
among those with a positive reaction to FM II. In
contrast, proportions of patients with leg or face
dermatitis did not differ significantly. Axillae were
mentioned as the main anatomical site in only 228
patients tested (0.6%). However, there was a signif-
icant (P < 0.0001) difference between those with
a negative reaction to FM II (172 patients; 0.5%)
and those with a positive reaction to FM II (45
patients; 2.6%), regarding this particular anatomi-
cal site. Suspected allergen sources are documented
in categorized form in the IVDK. Up to three cate-
gories can be listed per case. Of the patients tested
(n = 35 633), assumed allergen sources were ‘cos-
metics, creams, sunscreens’ in 37.2% (n = 13 258),

Table 1. Patch test reactions to fragrance mix II (FM II) (14%
pet.) in the total test population

Reaction Patient count %

Negative 32 914 92.4
? 755 2.1
+ 1305 3.7
++ 364 1.0
+ + + 73 0.2
Ir 222 0.6
Total 35 633 100.0
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Table 2. MOAHLFA index of the total test population and of patients reacting negative or positive (+, ++, +++) to fragrance mix II
(FM II)

Patients tested with FM
II (n = 35 633) (%)

FM II negative
(n = 32 914) (%)

FM II positive
(n = 1742) (%)

Male M 38.8 38.9 34.0
Occupational dermatitis O 14.7 14.5 16.6
Atopic dermatitis A 18.5 18.3 21.5
Hand dermatitis H 27.2 27.1 30.1
Leg dermatitis L 12.0 12.0 11.4
Face dermatitis F 15.3 15.2 16.2
Age ≥40 years A 71.2 70.6 78.7

‘rinse-off body care products’ in 6.5% (n = 2308),
and ‘perfume, deodorant, after shave, and so on’
in 3.7% (n = 1328). As there was a marked over-
lap of these subgroups, at least one of these cate-
gories was mentioned in 41.7% of the patients tested
(n = 14 848). Among these 14 848 patients, the pro-
portion of positive reactions to FM II was 5.8%. In
the ‘cosmetics, creams, sunscreens’ group, it was
5.7%; in the ‘rinse-off body care products’ group,
it was 4.9%; and in the ‘perfume, deodorant, after
shave, and so on’ group, it was 9.9%.

As part of the DKG baseline series, both, FM I
and FM II, were patch tested in 35 490 patients. Of
these, 7.2% reacted positive to FM I (n = 2563),
and 4.8% to FM II (n = 1717). A total of 719
patients reacted to both of the mixes, representing
28.1% of those reacting to FM I and 41.9% of those
reacting to FM II. In all, 3561 patients (10.0%)
reacted to either of the mixes.

FM II and its component HICC (5% pet.) were
patch tested in parallel as part of the DKG base-
line series in 35 582 patients. Results are shown
in Table 3. For this cross-tabulation, all positive
reactions (+, ++, +++) and negative, doubtful,
and irritant reactions (neg, ?, ir) were summarized,
respectively. A total of 1734 patients (4.9%) reacted
to FM II, 836 (2.4%) reacted to HICC, and 728
reacted to both allergen preparations. These 728
patients are 42.0% of those reacting to FM II and
87.1% of those reacting to HICC. By patch testing
with HICC in addition to FM II as part of the
baseline series, 108 patients sensitized to HICC
were diagnosed, who would have been missed, if
only FM II had been tested. These 108 patients
represent 12.9% of those sensitized to HICC, and
0.3% of the total test population, respectively.

Patients having undergone a full breakdown test

In 2217 patients (6.2% of the total test population),
a full breakdown test of the FM II was performed.
This was either performed when a positive reaction
to FM II occurred or – right from the start – because
of suspected fragrance allergy. This is reflected by
the assumed allergen sources. ‘Cosmetics, creams,

Table 3. Concomitant reactions to fragrance mix II (FM II; 14%
pet.) and hydroxyisohexyl 3-cyclohexene carboxaldehyde (HICC;
5% pet.)

HICC

Neg., ?, ir. Pos. Total

FM II Neg, ?, ir. 33 740 108 33 848
Pos. 1006 728 1734
Total 34 746 836 35 582

sunscreens’ was mentioned in 46.2% of the patients
(n = 1024), ‘rinse-off body care products’ in 10.2%
(n = 227), and ‘perfume, deodorant, after shave,
and so on’ in 14.5% (n = 321), with an overlap
of these subgroups. In 57.6% of the patients, at
least one of these three categories was mentioned
(n = 1278). As was to be expected, the group of
patients who had undergone the full breakdown test
differed from the total test population. MOAHLFA
index of these 2217 patients was as follows: Males
29.6%, Occupational dermatitis 17.9%, Atopic
dermatitis 26.2%, Hand dermatitis 29.5%, Leg der-
matitis 10.4%, Face dermatitis 20.4%, Age 40 of
years or more 73.3%. The axillae were documented
as the main anatomical site in 2.4%.

A total of 367 out of 2217 patients (16.6%)
reacted positively to FM II (RI = 0.71, PR =
68.1%).

Results of the breakdown test in patients reacting
to FM II are given in Figures 1 and 2. Figure 1
shows the count of single mix constituents to which
the patients reacted, classified by reaction intensity.
It can be seen that in 42.8% of the patients with
a + reaction to FM II, the breakdown test was
completely negative, and that in 52.4%, there was a
reaction to one single component of the mix. Among
those patients with a strong reaction (++, +++) to
the mix, the breakdown test was completely nega-
tive in only 8.5%, while 66.7% reacted to only one
component. Additional data analysis showed that
in 1755 out of 1789 patients (98.1%) with negative
reaction to the mix, the breakdown test remained
negative. The same applied to 53 out of 61 patients
(86.9%) with doubtful or irritant reactions to the
mix. In Figure 2, the percentage of reactions to
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Fig. 1. Patients with positive reaction to
fragrance mix II (FM II) having undergone
full breakdown test. Percentage of patients
reacting positive to 0–4 mix constituents
(concomitant reactions to 5 or all 6 mix
constituents were not observed).

16
.1

11
.4

3.
8

2.
7

2.
5

39
.6

11
.6

6.
8

2.
4

2.
0

0.
4

65
.0

25
.6

21
.4

6.
8

4.
3 6.

8

47
.7

0

20

40

60

80

HICC
Citra

l

Farnesol

Hexyl cinnamal

Coumarin

Citro
nellol

FM II constituents

P
er

ce
nt

patients with positive reaction to FM II (n=367)
patients with + reaction to FM II (n=250)
patients with ++ or +++ reaction to FM II (n=117)   

Fig. 2. Patients with positive reaction to
fragrance mix II (FM II) having under-
gone full breakdown test. Percentage of
patients reacting positive to respective
mix constituents. HICC, hydroxyisohexyl
3-cyclohexene carboxaldehyde.

the respective mix constituents in patients reacting
positive to the mix is depicted. It can be seen that
HICC is by far the most frequent allergen. Remark-
ably, among those with a negative reaction to FM II
(n = 1789), farnesol (15 patients; 0.8%) and citral
(11 patients; 0.6%) were more frequently positive
than HICC (4 patients; 0.3%). The same applied to
those 61 patients with doubtful or irritant reactions
to the mix, of whom 4 (6.6%) reacted to farnesol,
2 (3.3%) to citral, but only 1 (1.6%) to HICC.

We analysed data of subgroups of patients
defined by the assumed allergen source categories
mentioned above to find out if some of the FM
II fragrances were connected to special allergen
exposures. As mentioned, there was a large overlap
between the three subgroups. Therefore, we only
considered those patients, in whom one of these
categories was mentioned, but not the respective

two other ones. Thus, sample size was rather small,
and we had only 124 FM II-positive patients with
a full breakdown test and suspected allergen source
‘cosmetics, creams, sunscreens’, 14 FM II-positive
patients with a full breakdown test and suspected
allergen source ‘rinse-off body care products’, and
25 FM II-positive patients with a full breakdown test
and suspected allergen source ‘perfume, deodorant,
after shave, and so on’. In all of the three groups,
ranking of the most frequent fragrance allergens
was the same as in the total breakdown test group,
that is HICC leading by far, followed by citral and
farnesol (data not shown in further detail).

Discussion

Our analysis of large-scale patch test data on FM
II shows that the test preparation FM II 14%
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pet. has good diagnostic properties (RI = 0.28,
PR = 74.9%) and thus is suitable for patch test
screening of fragrance allergy from this point of
view. With a rather constant reaction frequency of
4.9% positive reactions when patch tested in consec-
utive patients in Germany, Switzerland, and Austria,
its inclusion in the baseline series is well justified.
The prevalence observed here is considerably higher
than the 2.9% positive reactions observed in 1701
consecutive patients in the initial European multi-
centre trial and dose–response study (4, 5). Nardelli
et al. reported patch test results from Leuven, Bel-
gium. They found positive reactions to FM II in 7
out of 335 patients tested with the baseline series
in 2005 (18). Recently, data from the European
Surveillance System on Contact Allergies (ESSCA)
2005/2006 have been published (7). In several of
the participating centres, FM II and HICC had
already been included in the baseline series at that
time. The percentage of positive reactions to FM
II ranged from 1.8% in southern Europe to 5.5%
in central Europe. Of those 10 centres forming the
latter region, 8 are members of the IVDK, and their
data are also part of this data analysis. Any explana-
tion of the different proportions of patients reacting
to FM II remains speculative. Most probably, test
populations differed, as far as age distribution,
anatomical site of skin disease, and indication for
patch testing is concerned. Furthermore, one might
speculate that common fragrance compositions of
body care products may differ between European
regions. In addition, the composition of fragrances
has probably changed since the obligatory labelling
of 26 fragrances in the EU in 2005, covering also
the ingredients of the FM II, as shown before (19).
However, although reaction frequencies differ in
other European countries, our data strongly support
the decision to add FM II to the European baseline
series (6).

As can be seen from parallel patch tests, FM II
detects a significant proportion of fragrance allergic
patients beyond the FM I. Of the 3561 patients react-
ing to either of both, FM I or FM II, 998 (28.0%)
would not have been detected without patch testing
with FM II. Again, this is considerably more than in
the European multicentre study from 2002/2003 (4,
5). In that study, 127 out of 1699 patients tested
with both, FM I and FM II, reacted to either (7.5%).
Of these, 16 patients (12.6%) would not have been
diagnosed if FM II would have been missed. The
reasons for the difference between the two stud-
ies are probably the same as mentioned earlier.
Anyway, it underlines the importance of having
both fragrance mixes in the patch test baseline
series.

As was to be expected, we found higher propor-
tions of positive reactions to FM II in patients with

suspected allergen source in ‘cosmetics, creams,
sunscreens’, even more pronounced in patients with
suspected allergen source in ‘perfume, deodorant,
after shave, and so on’. This is in line with the find-
ing that, among patients reacting positive to FM II,
there were more women, and more patients with
hand dermatitis or axillary dermatitis. Although
not surprising, this information (i) underlines the
validity of the data and (ii) gives rise to the demand
that HICC, citral, or farnesol should not be used
in protective, cosmetic, or therapeutic hand creams,
unless a safe concentration is established and is
not exceeded (20). Heydorn et al. patch tested 658
patients with hand eczema in 2001/2002 with 14
fragrances selected for the criteria: (i) known human
contact allergen, (ii) fragrances used in products
associated with hand exposure, and (iii) quantities
used in consumer products. These 14 fragrances
included all components of the FM II except far-
nesol. In 67 patients (10.2%), a positive reaction
to at least one of the 14 fragrance chemicals
occurred. Proportions of positive reactions to FM
II constituents were as follows: citral 28 (4.3%),
HICC 14 (2.1%), coumarin and hexyl cinnamal 3
(0.5%) each, citronellol 2 (0.3%). The conclusion
of this study was that fragrance allergy could be
a common problem in patients with hand eczema.
Interestingly, the frequency of positive reactions
to the constituents of the FM II in this highly
selected population was highest for citral, followed
by HICC. This differs from all the other tested
populations and might be related to the quantities
of the different fragrances then incorporated into
cosmetic products with hand exposure (21).

Parallel patch testing with FM II (14% pet.),
which contains HICC at 2.5%, and HICC (5%
pet.) showed that 12.9% of the patients allergic to
HICC would have remained undiagnosed if HICC
had not been tested. This is probably because of
the higher test concentration of HICC, compared
to its concentration in FM II. In a recent Ger-
man multicentre patch test and Repeated Open
Application Test (ROAT) study with HICC, 48
out of 51 patients (94.1%) with a positive patch
test reaction to HICC 5% pet. also reacted in the
ROAT (20). Hence, one can assume that there are
only very few false-positive patch test reactions
to HICC 5% pet. HICC has been recognized as
an important fragrance allergen for more than
10 years (22, 23). In a German multicentre study
from 2000/2001, 62 of 3245 consecutive patch test
patients (1.9%) reacted positively to HICC 5% pet.,
and the test preparation was regarded as a good
diagnostic tool. Based on these results, the DKG
added HICC 5% pet. to the German patch test
baseline series from 2002 (9). Since then, HICC
constantly elicits positive reactions in 2.2–2.5% in
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the departments of dermatology of the IVDK (24;
additional unpublished IVDK data). Nardelli et al.
from Leuven, Belgium, reported positive patch test
reactions to HICC as part of the baseline series in
2.1% (62 out of 2901) of consecutive patients tested
between 2002 and 2005 (18). The Danish Contact
Dermatitis Group observed sensitization to HICC in
2.1% of the patients tested in 2003 and in 2.8% of
those tested in 2007 (25). These data closely match
our results. In those European patch test clinics join-
ing the ESSCA who had patch tested HICC as part
of the baseline series in 2005/2006, positive reac-
tions were noted in 0.5% in southern Europe and in
2.7% in central Europe (7), which may be indicative
of geographic differences discussed earlier.

As part of the European multicentre study leading
to the introduction of FM II into routine diagnos-
tics, chemical analyses of 24 patients’ products
(perfumes, deodorants, body care products) were
performed (4, 5). HICC was detected in 19 out of
24 products, with concentrations of up to 3.8%.
Because of the sensitization potential of HICC, in
2003 the International Fragrance Research Asso-
ciation (IFRA) recommended concentration levels
below 1.5% in finished cosmetic products (leave
on as well as rinse off) (26). However, none of the
sensitization data mentioned earlier indicates any
decreasing trend regarding sensitization to HICC
since this IFRA recommendation was established. In
the 43rd amendment of IFRA standards, published
in July 2008, the recommendation of concentration
limits for HICC were lowered to levels between
0.11% and 1.5% for most cosmetic products (26).
This was even further reduced in the 44th amend-
ment, published in November 2009: 0.02% for
deodorants, lip products, and intimate wipes and
0.2% for all other leave-on and rinse-off cosmet-
ics (26). The future will show if this limitation will
indeed lead to a reduction of sensitization to HICC.
Taking all this into consideration, it is still justified
to patch test both, FM II and HICC, in the baseline
series.

When analysing the results of breakdown tests, it
was noteworthy to find that in 42.8% of the weak
positive reactions to FM II, no reaction to any of
its constituents occurred. With FM I, 61.0% (27)
and 52.3% (28) of those with a weak positive
reaction to the mix did not react to any of its
constituents.

Thus, weak positive reactions to FM II seem
to have a better positive predictive value [against
reaction(s) to any one constituent as gold standard]
than those to FM I, probably because of the fact that
the sensitivity of testing with single constituents is
increased by their doubled concentration, whereas
single constituents of the FM I are tested in the same

concentration as present in the mix. Two expla-
nations for negative breakdown tests in patients
weakly positive to the mix seem probable. First,
these reactions to FM II are false-positive irritant
reactions, presumably caused by the high total test
concentration of 14% fragrances. Second, these are
patients with a low-grade sensitization to one or
more fragrances, leading to a positive patch test
reaction only as expression of a compound allergy.
However, the latter explanation seems less probable
because test concentrations used in the breakdown
test are twice as high as in the mix. Hence, one
would expect positive patch test reactions to single
fragrances even in less or weakly sensitized indi-
viduals, too. Sensitization to more than one of the
mix constituents obviously is an uncommon event,
occurring in only 4.8% of those with a + reaction
to FM II, and in 24.8% of those with a ++ or
+++ reaction to FM II. This is considerably less
than with FM I, where 10.4% of those patients with
a weak positive reaction and 32.0% of those with a
strong positive reaction to the mix reacted to more
than one of its components (27).

Ranking of the most frequently positive fra-
grances allergens contained in FM II was the same
as found in the original European multicentre study
that lead to the introduction of FM II into routine
diagnostics (4, 5). In our data, HICC was by far
the most important allergen, eliciting 39.6% pos-
itive reactions in patients with + reaction to FM
II, and even 65.0% among patients with a strong
reaction to the mix. Citral and farnesol took an
intermediate rank with 16.4% and 11.4% positive
reactions in all patients reacting positive to FM II.
Compared with the other mix constituents, hexyl
cinnamal, coumarin, and citronellol were of minor
importance.

This ranking reflects reactivity in patients reacting
positive to FM II. However, when the single compo-
nents of FM II were tested in unselected consecutive
patients, irrespective of their reactivity to FM II, a
similar ranking was found. In 2003/2004, those 26
fragrance chemicals that have had to be labelled,
according to European regulations since 2005, were
patch tested in this manner in the IVDK, with posi-
tive reactions to HICC in 2.3%, to farnesol in 0.9%,
to citral in 0.6%, to citronellol in 0.5%, to coumarin
in 0.4%, and to hexyl cinnamal in 0.1% (24).

Positive test reactions to single fragrance chem-
icals of the mix hardly ever occurred when FM
II was negative. However, in 13% of cases with
doubtful or irritant FM II reactions, positive reac-
tions to single constituents were observed, mainly
to farnesol and citral. Most probably, there are
cases of low-grade sensitization to these fragrance
compounds, which are not unequivocally detected
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by the lower individual test concentration in the
mix.

Conclusion

Our retrospective analysis of the patch test results
with FM II in the baseline series as documented in
the IVDK from 2005 to 2008 shows the following:

1. FM II is an important tool to detect additional
fragrance allergies to FM I.

2. HICC is the most important single fragrance
allergen in this mix, followed by citral and
farnesol, while hexyl cinnamal, coumarin, and
citronellol appear to be of less importance.
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(M. Lilie, S. Wassilew), Leipzig (R. Treudler), Lippe Det-
mold (St. Nestoris), Mainz (D. Becker), Mannheim (Ch.
Bayerl), Marburg (H. Löffler, M. Hertl, W. Pfützner),
Minden (R. Stadler), München LMU (T. Oppel, B. Przy-
billa, P. Thomas, T. Schuh, R. Eben), München Schwabing
(M. Agathos, K. Ramrath, M. Georgi, G. Isbary), München
TU (U. Darsow), Münster (B. Hellweg, R. Brehler),
Nürnberg (D. Debus, A. Bachtler), Osnabrück (Ch. Skudlik,
S.M. John), Rostock (J. Trcka), Tübingen (T. Biedermann,
J. Fischer), Würzburg (A. Trautmann), Zwickau (B. Knopf,
D. Teubner), and Zürich (B. Ballmer-Weber).
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19. Rastogi S C, Menné T, Johansen J D. The composition of fine
fragrances is changing. Contact Dermatitis 2003: 48: 130–132.

20. Schnuch A, Uter W, Dickel H et al. Quantitative patch and
repeated open application testing in hydroxyisohexyl 3-
cyclohexene carboxaldehyde sensitive-patients. Contact Der-
matitis 2009: 61: 152–162.

21. Heydorn S, Johansen J D, Andersen K E, Bruze M, Sved-
man C, White I R, Basketter D A, Menné T. Fragrance allergy
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