CONCISE COMMUNICATION

DOI 10.1111/5.1365-2133.2007.08017.x

Frequency of allergic contact dermatitis to isoeugenol is
increasing: a review of 3636 patients tested from 2001 to

2005

J.M.L. White, I.R. White, A. Glendinning, J. Fleming, D. Jefferies,* D.A. Basketter,* J.P. McFadden

and D.A. Buckley

Department of Cutaneous Allergy, St John’s Institute of Dermatology, St Thomas™ Hospital, London SE1 7EH, U.K.
*SEAC, Unilever Colworth Park, Sharnbrook MK44 1LQ, U.K.

Summary

Correspondence

Jonathan White.

E-mail: jonathanmlwhite@hotmail.com;
jonathan.white@gstt.nhs.uk

Accepted for publication
4 October 2006

Key words
allergic contact dermatitis, Dillarstone effect,

fragrance, isoeugenol, Myroxylon pereirae

Conflicts of interest

None declared.

Background Isoeugenol is an important fragrance allergen. The cosmetic industry
was recommended voluntarily to reduce concentrations of isoeugenol in finished
cosmetic products from 0:2% to 0:02% in 1998. It was suspected that this would
reduce the incidence of patch test positivity in individuals undergoing routine
patch testing after approximately 2—3 years (the Dillarstone effect).

Objectives To review our patch test data since the change in practice by industry,
to see if there has been an observable decrease in isoeugenol contact sensitivity.
Methods We retrospectively analysed all subjects patch tested to isoeugenol 1% pet.
in the St John’s Department of Cutaneous Allergy over a period of 5 years, com-
mencing 3 years after the changes.

Results We identified 3636 subjects, 97 of whom were positive for isoeugenol.
Year-on-year incidence shows an increasing trend, with an overall incidence of
2:67%. Using the exact Cochran—Armitage test, this ascending trend is statistically
significant (P = 0:0182). Seventy-two of 97 isoeugenol-positive subjects were
also positive to fragrance mix I. Other fragrances positive in these 97 patients
included Myroxylon pereirae (30%), Evernia prunastri (22%) and eugenol (15%).
Conclusions We suspect that the increasing trend may be due to allergen substitu-
tion with compounds chemically related to isoeugenol, or which hydrolyse to

isoeugenol itself.

Isoeugenol is an important fragrance allergen." It is a constitu-
ent of the Hermal (Reinbek, Germany) fragrance mix I and
the Chemotechnique (Malmo, Sweden) perfume and fragrance
mix. The incidence of isoeugenol allergic contact dermatitis
reported from our group up to 1996 was irmreasing.2 The
International Fragrance Association recommended to its mem-
bers the reduction of concentrations of isoeugenol from 0-2%
to 0:02% in finished cosmetic products® in May 1998, as a
response to high levels of allergic contact dermatitis. It was
assumed that the frequency of patch test positivity would
decrease over a few years (an effect described by Dillarstone*
in relation to cosmetic preservatives). European Union legisla-
tion® concerning isoeugenol is now in the seventh amendment
to the Cosmetic Directive, where labelling is required if iso-
eugenol is present at = 10 p.p.m. in leave-on products or
> 100 p.p.m. in rinse-off cosmetic products. We have
reviewed our patch test data since the change in practice by
industry, to see if there has been an observable decrease in
isoeugenol contact sensitivity.
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Patients and methods

All patients patch tested with isoeugenol were identified retro-
spectively for the time period January 2001-December 2005
inclusive. All case notes for this period were examined by
JM.LW. Isoeugenol was tested at 1% pet. (Trolab®; Hermal).
For those with +, ++ or +++ reactions (according to Interna-
tional Contact Dermatitis Research Group criteriaé), a record
was made of age, sex and positivity to fragrance mix, Myroxylon
pereirae and other fragrances. All other fragrances tested were
from Hermal. Statistical analysis was undertaken using SAS
software (SAS Institute, Cary, NC, U.S.A.).

Results

We patch tested 3636 patients (2238 women and 1398 men)
to isoeugenol 1% pet. over the stated time period. There were
712 (401 women and 311 men) in 2001; 785 (494 women
and 291 men) in 2002; 805 (476 women and 329 men) in
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2003; 641 (399 women and 242 men) in 2004 and 693
(468 women and 225 men) in 2005. A total of 97 patients
had a positive reaction to isoeugenol, of whom 31 were men
and 66 were women. The reactions were graded as follows:
61 + reactions; 34 ++ reactions and two +++ reactions. The
total incidence of isoeugenol positivity was 2:67% in the
tested population [31 positive men out of 1398 tested (2:2%)
and 66 women out of 2238 tested (2:9%)].

Breaking down the population according to year, the
following incidences of isoeugenol positivity were calculated
(with observed frequencies in brackets): 2001, 2:95%
(21/712); 2002, 1:91% (15/785); 2003, 2:11% (17/805);
2004, 3-12% (20/641); 2005, 3-46% (24/693). Analysing
the year-on-year data using the exact Cochran—Armitage test
(which corrects for small samples) reveals a statistically signifi-
cant ascending trend for the study period (P = 0:0182).

Subanalysing the frequencies in the same format according
to sex, the following incidences were calculated: 2001
men, 42% (13/311); 2001 women, 2:0% (8/401); 2002 men,
1:0% (3/291); 2002 women, 2:4% (12/494); 2003
men, 24% (8/329); 2003 women, 1:9% (9/476); 2004
men, 0% (0/242); 2004 women, 5:0% (20/399); 2005 men,
3:1% (7/225); 2005 women, 3-6% (17/468). Given the small
numbers involved, these results seem to be broadly consistent
year on year.

Total mean age of positives for both sexes was 46°3 years
(median 45; range 15-82). Mean ages in years were as fol-
lows: 2001, 45-1; 2002, 44-9; 2003, 48-:0; 2004, 45°3; 2005,
48:0. The proportion of isoeugenol-positive subjects under
25 years of age did not drop during the study period. Indeed,
rates of isoeugenol positivity in the under-25s increased in
comparison with those who were older: 2001, 0% (0/21);
2002, 0% (0/15); 2003, 0% (0/17); 2004, 15% (3/20);
2005, 12:5% (3/24).

Other MOAHLFA data (see Table 1) to investigate whether
the year groups are comparable and consistent revealed no
obvious inconsistencies. The frequency of males fluctuated
considerably; however, there was no sustained trend and the
analysis above of the entire test population excludes there
being systematic bias in this regard.

Before 2001, patients were not routinely tested to isoeuge-
nol, other than as a component of fragrance mix I. Extrapola-
ting data of known fragrance mix-positive reactions with
known rates of isoeugenol positivity in the 5 years prior to

2001 (i.e. 1996-2000), a predicted total of 2:5% has been
calculated. Other collaborative work from various European
centres around this time (1995) showed an incidence of
1-86% positivity to isoeugenol.” While comparing data from
different centres is difficult because populations may not be
comparable, the reported and extrapolated figures are of the
same order of magnitude. Our data, having a mean of 2:7%
for the period 2001-2005, show a higher incidence than that
previously reported. Although extrapolation of data is far from
ideal, our latest figure is considerably higher than rates from
other centres in Europe. Also, we have established a signifi-
cantly increasing trend within our data collection period inde-
pendent of any previous extrapolated incidence.

Of the 97 isoeugenol-positive patients, 23 were negative
for the standard fragrance mix I and there were 72 positives
(34 + reactions, 34 ++ reactions and four +++ reactions).
Two patients were not tested with fragrance mix. Again
regarding the 97 isoeugenol-positive patients, 68 patients
were negative for M. pereirae and there were 29 positive reac-
tions (30%) (23 + reactions, four ++ reactions and two +++
reactions). Positive reactions to other components of the
standard fragrance mix I series (until 20 June 2005) and the
fragrance mix II series (from 20 June 2005) included the
following: cinnamyl alcohol [seven positives (7%), including
one ++ reaction]; cinnamal [four positives (4%), including
one ++ reaction]; alpha-amyl cinnamal [one positive (1%)];
Evernia prunastri [21 positives (22%), including eight ++ reac-
tions]; eugenol [15 positives (15%), including two ++ reac-
tions]; geraniol [three positives (3%)]; hydroxycitronellal [six
positives  (6%)]; sorbitan sesquioleate [two ++ positives
(2%)] and farnesol [one positive (1%)].

Discussion

Our data show that the incidence of isoeugenol positivity is
not decreasing; indeed, it has increased over the study period.
Although our study did not set out to investigate why the in-
cidence has changed, nor do our data give any tangible
explanation for the increasing incidence, we postulate a num-
ber of reasons for this trend. The reduction may yet make an
impact; however, this does not seem likely as the recommen-
ded changes were made some years ago. The lower concentra-
tion of 0:02% isoeugenol in finished cosmetic products may
not be sufficiently low to cause a significant reduction in the

Table 1 MOAHLFA data for the study period (incidences are given with observed frequencies in brackets)

2001 2002 2003 2004 2005
Male 62% (13/21) 20% (3/15) 47% (8/17) 0% (0/20) 29% (7/24)
Occupational 0% (0/21) 0% (0/15) 0% (0/17) 0% (0/20) 0% (0/24)
Atopic eczema 29% (6/21) 20% (3/15) 24% (4/17) 25% (5/20) 29% (7/24)
Hand 24% (5/21) 20% (3/15) 18% (3/17) 15% (3/20) 25% (6/24)
Leg 14% (3/21) 0% (0/15) 18% (3/17) 0% (0/20) 4% (1/24)
Face 14% (3/21) 20% (3/15) 35% (6/17) 20% (4/20) 17% (4/24)

Age > 40 years 57% (12/21) 67% (10/15)

76% (13/17) 70% (14/20) 52% (11/21)
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frequency of patch-test positivity. This again seems unlikely,
as we have not merely demonstrated an absence of reduction:
we have actually shown an ascending trend. Products high in
isoeugenol may be being obtained by the consumer, which
do not conform to standards. Alternatively, as ageing popula-
tions show increased rates of fragrance allergies,® such subjects
may have been exposed to isoeugenol before the changes.
However, the data show that mean age is not rising in our
population; therefore, we cannot attribute the increasing inci-
dence to exposure prior to the changes by an ageing popula-
tion. In this situation, the number of isoeugenol-positive
subjects under 25 years of age would have decreased during
the study period, which was not the case.

We suspect that the most likely explanation for the contin-
ued, increasing trend of isoeugenol positivity is that isoeuge-
nol has been substituted with related compounds (such as
isoeugenyl acetate and isoeugenyl phenylacetate) which either
cross-react or are hydrolysed to isoeugenol itself.” This would
circumvent the usage recommendations.

It is clear from our data that standard fragrance mix I does
not identify all those with allergic contact dermatitis to iso-
eugenol. The sensitivity in our cohort was 75-8%. The high
rate of M. pereirae positivity in isoeugenol-positive subjects may
be explained by the fact that it contains isoeugenol at approxi-
mately 0-85% (in fresh M. pereirae)."® The concentration of
isoeugenol within M. pereirae (which is tested at 25%) is there-
fore relatively high.

The isoeugenol positivity rates from 2001 to 2005 between
men and women are similar. Previously published work from
our group” has shown that fragrance allergy is more common
in women than men (by a factor of 1-3 : 1). Figures from
our unit’ from 1980-96 showed a slight predominance of
men testing positive for isoeugenol over women (16:7% males
and 154% females of those positive to fragrance mix I),
although methodology differs from the current study. Our lat-
est results show similar rates for men and women, although
the ratio has reversed. This may merely reflect small sample
sizes, or perhaps changing marketing strategies. Other fra-
grance ingredients show different ratios (e.g. increased male
positivity with eugenol).”

It has been shown that it is common to have multiple
fragrance allergies.11 Evernia prunestri is a frequent fragrance

allergen and therefore high simultaneous reactivity is both

© 2007 The Authors

anticipated and demonstrated in our study. The cross-reactivity
to eugenol in isoeugenol-sensitive subjects was modest at
15%. This is despite it being structurally very similar to iso-
eugenol, differing only in the position of the double bond in
the alkyl chain.

In conclusion, the frequency of allergic contact dermatitis
to isoeugenol is increasing, despite a reduction in the con-
centration of isoeugenol in finished products. Allergen substi-
tution would seem to be the most likely cause for the
increasing rates of isoeugenol sensitization. There is a need
for the trend to be confirmed from other geographical areas.
Future legislation on restriction of allergens should address
the problem of allergen substitution in order to protect the

consumer.

References

—_

Schnuch A, Lessmann H, Geier J et al. Contact allergy to fragrances:
frequencies of sensitization from 1996 to 2002. Results of the
IVDK. Contact Dermatitis 2004; 50:65—76.

Buckley DA, Wakelin SH, Seed PT et al. The frequency of fragrance
allergy in a patch-test population over a 17-year period. Br J Dermatol
2000; 142:279-83.

White IR, Johansen JD, Arnau EG et al. Isoeugenol is an important

[}

w

contact allergen: can it be safely replaced with isoeugenyl acetate?
Contact Dermatitis 1999; 41:272-5.

Dillarstone A. Cosmetic preservatives. Contact Dermatitis 1997;
37:190.

White IR. Second site. Clin Exp Dermatol 2006; 31:724—6.

Fregert S. Manual of Contact Dermatitis, 2nd edn. Copenhagen:
Munksgaard, 1981.

Frosch PJ, Pilz B, Andersen KE et dal. Patch testing with fragrances:

S

o

~

results of a multicenter study of the European Environmental
and Contact Dermatitis Research Group with 48 frequently used
constituents of perfumes. Contact Dermatitis 1995; 33:333—42.
Buckley DA, Rycroft RJG, White IR, McFadden JP. The frequency
of fragrance allergy in patch-tested patients increases with their
age. Br ] Dermatol 2003; 149:986-9.

Tanaka S, Royds C, Buckley D et al. Contact allergy to isoeugenol

oo

\O

and its derivatives: problems with allergen substitution. Contact
Dermatitis 2004; 51:288-91.
10 Hausen BM, Simatupang T, Bruhn G et al. Identification of new
allergenic constituents and proof of evidence for coniferyl benzoate
in balsam of Peru. Am J Contact Dermat 1995; 6:199-208.
Buckley DA, Basketter DA, Smith Pease CK et al. Simultaneous
sensitivity to fragrances. Br ] Dermatol 2006; 154:885-8.

1

—

Journal Compilation © 2007 British Association of Dermatologists @ British Journal of Dermatology 2007




