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LyralA has been included in the patch test standard
series in Germany
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LyralA 5% pet. was tested in 3245 consecutive patch test patients in 20 departments of derma-
tology in order (i) to check the diagnostic quality of this patch test preparation, (ii) to examine
concomitant reactions to Lyral and fragrance mix (FM), and (iii) to assess the frequency of contact
allergy to Lyral in an unselected patch test population of German dermatological clinics. 62 pa-
tients reacted to Lyral, i.e. 1.9%. One third of the positive reactions were ππ and ππ π . The
reaction index was 0.27. Thus, the test preparation can be regarded a good diagnostic tool. Lyral
and fragrance mix (FM) were tested in parallel in 3185 patients. Of these, 300 (9.4%) reacted to
FM, and 59 (1.9%) to Lyral. In 40 patients, positive reactions to both occurred, which is 13.3% of
those reacting to FM, and 67.8% of those reacting to Lyral. So the concordance of positive test
reactions to Lyral and FM was only slight. Based on these results, the German Contact Dermatitis
Research Group (DKG) decided to add Lyral 5% pet. to the standard series.
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LyralA (4-(4-hydroxy-4-methylpentyl)-3-cyclohex-
ene-1-carboxaldehyde; CAS-No. 31906-04-4) (In-
ternational Flavors & Fragrances (IFF), Hazlet,
NJ, USA), a synthetic fragrance manufactured and
marketed for more than 30years, has recently
gained allergological interest (1–5). Used in scented
consumer products, especially in deodorants, Lyral
has not infrequently been reported to cause contact

*Centres of the IVDK contributing to this analysis (in
alphabetical order): Aachen (H. Dickel, S. Erdmann),
Berlin Charité (T. Zuberbier), Dortmund (P. J. Frosch,
C. Pirker), Duisburg (J. Schaller), Dresden (G. Richter),
Essen (U. Hillen), Göttingen (Th. Fuchs, J. Geier), Graz
(W. Aberer, B. Kränke), Halle (G. Gaber, D. Lübbe),
Hamburg (M. Kiehn, R. Weßbecher), Heidelberg (M.
Hartmann, U. Jappe), Homburg/Saar (P. Koch), Jena
(A. Bauer, W. Wigger-Alberti, M. Kaatz), Kiel (J.
Brasch), Lübeck (J. Grabbe), Mainz (D. Becker),
München Schwabing (M. Agathos), Osnabrück (S. M.
John, H. J. Schwanitz, N. Schürer), Rostock (H. Heise),
Ulm (H. Gall†, P. Gottlöber and G. Staib).

sensitization. In a large European study, 50 out of
1855 consecutive patients (2.7%) tested with a
screening series for fragrance allergy had a positive
reaction to Lyral 5% pet. (5). The German Contact
Dermatitis Research Group (DKG) decided to
patch test Lyral 5% pet. in order (i) to confirm the
diagnostic quality of the recommended patch test
preparation, (ii) to examine concomitant reactions
to Lyral and fragrance mix (FM), and (iii) to assess
the frequency of contact allergy to Lyral in an unse-
lected patch test population of German dermatolo-
gical clinics.

Materials and Methods

From March 2000 to February 2001, Lyral 5% pet.
was patch tested in 3245 consecutive patients in
addition to the standard series in 20 departments
of dermatology, all of them members of the DKG
and of the Information Network of Departments
of Dermatology (IVDK) (6; http://www.ivdk.
gwdg.de). The MOAHLFA-Index (7) describing
this study population was as follows:
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O Male 39.7%;
O Occupational dermatitis 12.5%;
O Atopic dermatitis 15.5%;
O Hand dermatitis 24.9%;
O Leg dermatitis 11.4%;
O Face dermatitis 13.4%;
O Age of 40years or more 64.3%.

Patch test exposure time was 24h in 739 patients
(22.8%), and 48h in 2506 patients (77.2%). Patch
tests were performed according to the DKG guide-
lines (8). Tests were read at least until day3 (D3),
reactions being documented in accordance with
the recommendations of the ICDRG with slight
amendments by the DKG (8, 9). Allergen prepara-
tions were delivered by Hermal (Trolab), Reinbek,
Germany. Statistical analysis was made using SAS
8.1. software (SAS Institute, Cary, NC, USA).
Only test reactions at D3 were evaluated. Differ-
ences in reaction rates in disjunct subgroups of pa-
tients were tested for statistical significance using
Fisher’s exact test. A p-value of �0.05 was re-
garded as significant.

Results

Of the 3245 patients tested with Lyral 5% pet., 62
showed a positive test reaction at D3, i.e. 1.9%. 20 of
the 62 positive reactions (32%) were ππ and πππ.
The reaction index according to Brasch & Henseler
(10) was 0.27. A detailed description of the patch
test results is given in Table1. In 55 patients with a

Table1. Patch test results at D3 with Lyral 5% pet. in 3245
consecutive patients

Reaction n %

Negative 3147 97.0
?Ωquestionable (erythema only or 32 1.0
few follicular papules)
π 42 1.3
ππ 17 0.5
πππ 3 0.1
Irritant 4 0.1
Total 3245 100.0

Table2. Patch test reactions at D3 to Lyral 5% pet. and fra-
grance mix 8% pet.

Lyral Fragrance mix

Negative ? π ππ πππ Irritant Total

Negative 2694 134 181 65 8 8 3090
? 22 4 4 2 32
π 10 5 16 7 1 39
ππ 3 3 8 3 17
πππ 1 1 1 3
Irritant 3 1 4
Total 2733 143 204 83 13 9 3185

positive reaction to Lyral, data on clinical relevance
were given: 27 of these patients (49%) had a history
of adverse reactions to perfumes, aftershave, or de-
odorants. Comparing patients with and without
positive reactions to Lyral by the MOAHLFA-
Index, the only significant difference concerned face
dermatitis, with 24.2% in Lyral-positive patients
and 13.2% in Lyral-negative ones (pΩ0.01). All
other items of the MOAHLFA-Index did not differ
significantly. The axillae were involved in 3.2% of
the patients reacting to Lyral, but only in 0.6% of
those without reaction to Lyral. This difference
reached a borderline significance (pΩ0.065). The
proportion of positive reactions to Lyral in women
was higher than in men (2.2% vs. 1.5%). However,
this difference was not statistically significant. Fi-
nally, no significant difference in reaction frequen-
cies was seen between patients with 24h and those
with 48h patch test exposure (1.5% vs. 2.0%).

In 60 patients of the study population (1.8% of
3245), FM was not patch tested. 11 of these pa-
tients had a history of fragrance allergy. The indi-
vidual reasons why the standard series was not
tested or why FM was omitted from the standard
series in the remaining 49 patients were not evident
from the data. Patch test results with Lyral 5% pet.
and FM 8% pet. tested in parallel in 3185 patients
are shown in Table2. Of these patients, 300 (9.4%)
reacted to FM and 59 (1.9%) to Lyral. In 40 of
these, positive patch test reactions to both test
preparations were observed, which is 13.3% of
those reacting to FM and 67.8% of those reacting
to Lyral. Concordance of dichotomized patch test
reactions (positive vs. negative/questionable/irri-
tant), as quantified by Cohen’s kappa, resulted in a
value of 0.20 (95%-confidence interval, 0.14–0.25),
indicating only slight agreement.

Discussion

The patch test preparation Lyral 5% pet. clearly is
a good diagnostic tool: The reaction index of 0.27
indicates a fairly good capability to distinguish be-
tween allergic and irritant patch test reactions. In
this regard, Lyral 5% pet. is as good as other stan-
dard allergens, e.g. potassium dichromate or co-
balt chloride (11). 42 of the 62 positive reactions
(68%) were π, which is also comparable to other
well-established patch test preparations. Clinical
relevance (in terms of fragrance intolerance) was
found in 49% of the positive reactions (27/55), a
rather satisfying proportion. To date, it has been
somewhat difficult to assess the clinical relevance
of a positive test reaction to one distinct fragrance,
because only ‘fragrance’ or ‘parfum’ must be de-
clared on the container of cosmetic products, and
no individual substances are listed. The Scientific
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Committee on Cosmetic Products and Non-Food
Products intended for Consumers (SCCNFP) is of
the opinion that consumers should be informed
about the known presence in cosmetic products of
fragrance ingredients with a well-recognized sensit-
izing potential. In their ‘opinion concerning fra-
grance allergy in consumers’, Lyral is on the list of
those 13 fragrance chemicals with a well-recog-
nized allergenic potential (12). If these fragrances
are declared on the container of the cosmetic prod-
uct in the future, the results of patch tests with
individual fragrances will enable patients to avoid
their allergen selectively, which at present is only
possible by choosing unscented products.

The concordance of positive test reactions to Lyr-
al and FM was only slight. While about 68% of pa-
tients allergic to Lyral reacted to FM, only 13% of
patients allergic to FM reacted to Lyral. This is in
accordance with the results of the European study
mentioned above. There, 24 out of 50 Lyral-positive
patients (48%) reacted to FM, and these 24 ac-
counted for 12% of the 198 FM-positive patients
(5). Neither test therefore is a good marker for the
other. In order not to miss relevant fragrance aller-
gies, Lyral should be tested in addition to the FM.

In our study, the reaction frequency to Lyral was
1.9% when tested as a part of a special allergen
monitor series in addition to the standard series in
consecutive patients. This is considerably, although
not statistically significantly, less than the 2.7%
positive reactions found in the European multi-
centre study (5). However, a closer look at the re-
sults of that study shows marked differences be-
tween the 6 participating centres, ranging from
1.2% in London to 17.0% in Leuven. This prob-
ably does not reflect geographical differences in ex-
posure but rather a different selection of patients
referred for patch testing. The only German par-
ticipant in that study observed 1.4% positive reac-
tions, which corresponds quite well to the pro-
portion of 1.9% positive reactions found by us.
Therefore, the sensitization rate in German clinical
patch test patients is likely to be in that range.

Based on these results, the DKG has decided to
add Lyral 5% pet. to the standard series.
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