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This study was designed to evaluate the frequency of contact sensitivity to 14 common preservatives
among patients with contact dermatitis in Turkey. From 2000 to 2004, 308 patients with the
diagnosis of contact dermatitis were patch tested in the Department of Dermatology, Ankara
University School of Medicine. All patients were patch tested with European standard series. In
addition to the four preservatives included in the standard series, patients were also tested with
DMDM hydantoin, imidazolidinyl urea, bromonitropropane diol, diazolidinyl urea, thimerosal,
propylene glycol, chlorocresol, chloroxylenol, methyldibromoglutaronitrile/phenoxyethanol
(MDBGN/PE) and benzalkonium chloride. Out of the 308 patients suspected of having contact
dermatitis, 23 patients were found to have positive reactions to one or more preservatives.
Preservatives that were the most frequent cause of positive reactions were thimerosal (1.6%),
benzalkonium chloride (1.6%), formaldehyde (1.3%) and MDBGN/PE (0.9%). In our study,
65% of the positive reactions were caused by allergens not present in the standard series, such as
thimerosal, benzalkonium chloride and MDBGN/PE. Although thimerosal caused a high rate of
contact sensitivity, it may not be considered as an important allergen, because clinical relevance
could not be found in any of the patients.
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Cosmetics are the causative agents in 5%–10% of
all patients suspected of having contact derma-
titis (1). Fragrances are the leading cosmetic
allergens in both the United States and Europe.
Preservatives, which are added to cosmetics to
inhibit the growth of microorganisms, are the
second most frequent cause of contact sensitivity
to cosmetics (2). This study was designed to evalu-
ate the frequency of preservative allergy among
patients with contact dermatitis in Turkey.

Patients and Methods

From 2000 to 2004, 308 patients with the diag-
nosis of contact dermatitis were patch tested in
the Department of Dermatology, Ankara
University School of Medicine. The age, sex and
occupation of the patients, duration and localiza-
tion of the lesions were recorded. All patients
were patch tested with European standard series.
In addition to the 4 preservatives included in the
standard series (formaldehyde, quaternium 15,
methylchloroisothiazolinone/methylisothiazolinone
(MCI/MI) and paraben mix), patients were
also tested with DMDM hydantoin, imidazolidi-
nyl urea, bromonitropropane diol, diazolidinyl

urea, thimerosal, propylene glycol, chlorocresol,
chloroxylenol, methyldibromoglutaronitrile/phe-
noxyethanol (MDBGN/PE) and benzalkonium
chloride.
The allergens were applied with Finn

Chambers on Scanpor tape to the upper back of
the patients. The strips were removed after 2
days, and the reading was noted after 30 min.
The sites were re-examined after 4 days. Two
experienced dermatologists participated in read-
ing the tests. The results were evaluated accord-
ing to the standard scoring system recommended
by ICDRG (3).

Results

One hundred and ninety-seven patients were
female (63.9%) and 111 patients were male
(36.1%). Male/female ratio was 0.56. The
patients were from 6 years to 76 years of age
(mean age 37.03 ± 14.48 years). Out of the 308
patients suspected of having contact dermatitis,
23 patients were found to have positive reactions
to one or more preservatives. Preservatives that
were the most frequent cause of positive reactions
were thimerosal (1.6%), benzalkonium chloriden
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(1.6%), and formaldehyde (1.3%). The frequency
of positive patch test reactions to the 14 preser-
vatives is shown in Table 1. Concomitant patch
test reactions were noted to DMDM hydantoin
and formaldehyde, imidazolidinyl urea and diazo-
lidinyl urea and MDBGN/PE and thimerosal
(one patient each). Sensitivity to bromonitropro-
pane diol, propylene glycol, chlorocresol and
chloroxylenol was not seen in any of our patients.
Irritant patch test reactions were noted to ben-
zalkonium chloride in 5 patients and to
MDBGN/PE in 3 patients.

Discussion

Preservatives are among the most frequent causes
of allergic contact dermatitis. So far, it has not
been possible to identify a biocide that is non-
sensitizing but also capable of destroying all
microorganisms responsible from spoilage of
products. Today, lower than 1% sensitization
rate for a biocide that adequately preserves the
product is found acceptable.
In our study, out of the 14 preservatives

tested, only 3 preservatives; thimerosal, ben-
zalkonium chloride and formaldehyde caused
positive patch test reaction in more than 1%
of the patients. Thimerosal is used as a preser-
vative in some cosmetics, ophthalmologic and
otic preparations, contact lens solutions, vac-
cines, anti-toxins, desensitization solutions and
intradermal tests. Several studies have revealed
a high rate of thimerosal sensitivity in the
range of 1.6%–15.3% (4–9). Due to the decr-
easing use of this preservative in cosmetics and
topical medications, thimerosal sensitivity is
thought to be mainly induced by thimerosal
containing vaccines (7, 10, 11). In our study,
1 patient out of the 5 thimerosal-sensitive
patients had had a desensitization therapy for

allergic rhinitis. In the remaining patients, thi-
merosal sensitivity could have been induced by
immunizations. Although in previous studies,
high rates of thimerosal sensitivity was detected,
making thimerosal one of the most common sen-
sitizers, clinical relevance could not be shown in
most of the patients and the real nature of posi-
tive reactions to thimerosal is still unknown (6, 7,
10–12). In our study, we could not find clinical
relevance in any of the patients.
Benzalkonium chloride is widely used as a dis-

infectant in the hospitals. It is also used as a
preservative in cosmetics, toothpastes and
ophthalmic preparations (2, 13). Although it is
considered a rare sensitizer, sensitization rates
between 0.2% and 5.5% have been found in
different studies (4, 8, 9, 13). In a German multi-
centre study, it was one of the most common
causes of allergic patch test reactions in a preser-
vative series (8). Because of the high-irritancy
potential of benzalkonium chloride, positive
patch test reactions must be interpreted with
great caution (8, 9, 14, 15). We found contact
sensitivity to benzalkonium chloride in 1.6% of
our patients. In 5 patients, irritant patch test
reactions were noted which regressed at 96 hr.

Methyldibromoglutaronitrile/phenoxyethanol,
marketed under the trade name Euxyl K
400, was first introduced to the European mar-
ket in 1985 as a replacement for MCI/MI. Due
to its widespread use in cosmetic industry, the
incidence of positive patch test reactions to
methyldibromoglutaronitrile increased from a
European average level of 0.7% in the early
1990s to 2.4%–4% in the year 2000, the source
of exposure being both wash-off and leave-on
products (16–20). In our study, positive reac-
tions to MDBGN/PE were found in 0.9% of
our patients. Although MDBGN/PE was one
of the most common cause of positive patch

Table 1. Positive patch test reactions to preservatives

% Vehicle Number of positive reactions % n ¼ 308

Formaldehyde 1% aqueous 4 1.3%
Quaternium 15 1% petrolatum 2 0.6%
Paraben mix 16% petrolatum 2 0.6%
MCI/MI 0.01% aqueous 1 0.3%
DMDM hydantoin 2% aqueous 2 0.6%
Imidazolidinyl urea 2% petrolatum 1 0.3%
2-Bromo-2-nitropropane-1,3 diol 0.25% petrolatum – –
Diazolidinyl urea 2% petrolatum 1 0.3%
Thimerosal 0.1%petrolatum 5 1.6%
Propylene glycol 5% petrolatum – –
4-chloro-3-cresol 1% petrolatum – –
4-chloro-3-xylenol 0.5% petrolatum – –
Methyldibromoglutaronitrile/phenoxyethanol 1.5% petrolatum 3 0.9%
Benzalkonium chloride 0.1% aqueous. 5 1.6%

330 BOYVAT ET AL. Contact Dermatitis 2005: 52: 329–332



test reactions, 0.9% sensitivity rate is much
lower than the high levels of sensitivity that
are now being seen in Europe.
MCI/MI is widely used as a preservative in

cosmetics and various industrial products based
on its broad antimicrobial spectrum at low con-
centrations (21, 22). During the 1980s, increased
use of MCI/MI led to high-sensitization rates in
Sweden, Finland, Germany and Italy in the
3.4%–5.0% range (23–27). Currently, it is included
in both European and American standard series
allergens. Wilkinson et al. (19) analysed the levels
of preservative sensitivity between the years
1991–2000 in 16 centres in 11 countries. The
results of this study revealed that the levels of
patch test sensitivity to MCI/MI remained stable
between 2% and 5% throughout the decade. In
our study, positive patch test reaction to MCI/
MI was recorded in only one of our patients. The
patient was a painter, and he had occupational
hand dermatitis due to MCI/MI used as a biocide
in the paints he used.
Formaldehyde is among the most important

allergens in Europe and the USA. Exposure com-
monly occurs through contact with products such
as cosmetics or medicated creams which contain
formaldehyde or formaldehyde releaser as a pre-
servative and with formaldehyde released from
resins used as treatment for textiles.
Formaldehyde sensitivity is found in 1%–9% of
patients patch tested with standard series aller-
gens (8, 9, 19, 20, 28, 29). We found formalde-
hyde sensitivity in 1.3% of our patients. On the
other hand, formaldehyde-releasing preservatives
had relatively low-sensitivity rates ranging from
0.3% to 0.6%. No positive reaction was seen to
bromonitropropane diol. 1 patient who reacted
to DMDM hydantoin was also positive to for-
maldehyde, and 1 patient allergic to imidazolidi-
nyl urea also reacted to diazolidinyl urea.
In our study, only formaldehyde out of the 4

preservatives included in the European standart
series scored more than 1% positive reaction. In
another study, conducted in Turkey, Hillenbrand
and Beyazit had also reported low-sensitivity
rates to quaternium 15 (0.6%), formaldehyde
(0.6%) and MCI/MI (0.2%). No positive reac-
tions were observed to paraben mix (30). These
similar findings from two studies carried out in
Turkey may be explained by the less frequent use
of perfumed products and cosmetics in Turkey
compared with most of the European countries.
On the other hand, 65% of the positive reactions
were caused by allergens not present in the stan-
dard series. Thimerosal may not be considered an
important allergen, because clinical relevance
could not be found in any of the patients.

However, benzalkonium chloride and MDBGN/
PE caused higher rates of positive reactions than
standard series allergens paraben mix, MCI/MI
and quaternium 15. This finding has to be kept in
mind when evaluating patients with suspected
contact dermatitis to cosmetics in Turkey.
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11. Möller H. All these positive tests to thimerosal. Contact
Dermatitis 1994: 31: 209–213.

12. BruzeM,Conde-Salazar L,GoossensA,Kanerva L,White I R.
Thoughts on sensitizers in a standart patch test series.
Contact Dermatitis 1999: 41: 241–250.

13. Kanerva L, Jolanki R, Estlander T. Occupational allergic
contact dermatitis from benzalkonium chloride. Contact
Dermatitis 2000: 42: 357–358.

14. Klein G F, Sepp N, Fritsch P. Allergic reactions to benzalk-
onium chloride? Do the use test. Contact Dermatitis 1991:
25: 269–270.

15. Basketter D A, Marriott M, Gilmour N J, White I R.
Strong irritants masquerading as skin allergens: the case
of benzalkonium chloride. Contact Dermatitis 2004: 50:
213–217.

16. De Groot A C, van Ginkel C J, Weijland J W.
Methyldibromoglutaronitrile (Euxyl K 400): an important
‘new’ allergen in cosmetics. J Am Acad Dermatol 1996: 35:
743–747.

17. Okkerse A, Geursen-Reitsma A M, Van Joost Th. Contact
allergy to methyldibromoglutaronitrile and certain other
preservatives. Contact Dermatitis 1996: 34: 151–152.

18. McFadden J P, Ross J S, Jones AB,Rycroft R JG, SmithHR,
White I R. Increased rate of patch test reactivity to
methyldibromo glutaronitrile. Contact Dermatitis 2000: 42:
54–55.

19. Wilkinson J D, Shaw S, Andersen K E et al. Monitoring
levels of preservative sensitivity in Europe. Contact
Dermatitis 2002: 46: 207–210.

Contact Dermatitis 2005: 52: 329–332 CONTACT SENSITIVITY TO PRESERVATIVES 331



20. Britton J E, Wilkinson S M, English J S et al. The British
standart series of contact dermatitis allergens: validation in
clinical practice and value for clinical governance. Br J
Dermatol 2003: 148: 259–264.

21. Mowad C M. Methylchloro-isothiazolinone revisited. Am J
Contact Dermat 2000: 11: 115–118.

22. Reinhard E, Waeber R, Niederer M, Maurer T, Maly P,
Scherer S. Preservation of products with MCI/MI in
Switzerland. Contact Dermatitis 2001: 45: 257–264.

23. Bjorkner B, Bruze M, Dahlquist I, Fregert S, Gruvberger B,
Persson K. Contact allergy to the preservative Kathon CG.
Contact Dermatitis 1986: 14: 85–90.

24. Hannuksela M. Rapid increase in contact allergy to
Kathon CG in Finland. Contact Dermatitis 1986: 15:
211–214.

25. Frosch P J, Schulze-Dirks A. Contact allergy to Kathon
CG. Hautarzt 1987: 38: 422–425.

26. Tosti A. Prevalance and sources of Kathon CG sensitiza-
tion in Italy. Contact Dermatitis 1988: 18: 173–174.

27. De Groot A C, Herxheimer A. Isothiazolinone preservative.
Cause of continuing epidemic of cosmetic dermatitis.
Lancet 1989: 1: 314–316.

28. Marks J G Jr, Belsito D V, DeLeo V A et al. North
American Contact Dermatitis Group patch-test results,
1998–2000. Am J Contact Dermat 2003: 14: 59–62.

29. Sertoli A, Francalanci S, Acciai MC, Gola M.
Epidemiological survey of contact dermatitis in Italy (1984–93)
by GIRDCA (Gruppe Italiano Ricerca Dermatiti da Contatto
e Ambientali). Am J Contact Dermat 1999: 10: 18–30.

30. Akasya-Hillenbrand E, Ozkaya-Bayazit E. Patch test
results in 542 patients with suspected contact dermatitis in
Turkey. Contact Dermatitis 2002: 46: 17–23.

Address:
Ays. e Boyvat, MD
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