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Contact allergy caused by methylisothiazolinone:
the Belgian-French experience

The chemical Kathon CG®, a mixture of the preservatives
methylchloroisothiazolinone (MCI) and methylisothiazolinone (MI),
was the leading cause of a worldwide epidemic of contact-allergic
reactions in the eighties. From 2000 on, MI alone became allowed in
industrial products and in 2005 authorities gave a green light for its use
in leave-on and rinse-off cosmetics up to a maximum concentration of
100 ppm (0.01%). Following initial occupational cases, a continuously
increasing number of consumers sensitized to MI have been reported
and both Belgian and French allergy groups decided to routinely test
MI in their baseline series from 2010 onwards. Two multicenter studies,
comprising 8,680 and 7,874 patients in Belgium and France respectively,
both clearly show the rise in contact allergy caused by MI, with a spec-
tacular sensitization rate of ∼ 6.0% in 2012, even increasing to 7.0% in
2013. Mostly middle-aged women, presenting with facial-and/or hand
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dermatitis, were affected, although very young children were reported
as well. Furthermore, the data confirmed that sensitization is primar-
ily caused by cosmetics (mostly leave-on, but also rinse-off), household

detergents and water-based paint. This unprecedented outbreak of con-
tact sensitization to a preservative agent in Europe, and beyond, should
have alerted the authorities much sooner and meanwhile the need for
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n the eighties, the preservative agent Kathon CG®, a
mixture of methylchloro-isothiazolinone (MCI) and
methylisothiazolinone (MI) in a 3:1 ratio, was the

ause of a worldwide epidemic of contact-allergic reac-
ions, with approximately 5% of the patients tested with
he baseline series reacting to it. Following European leg-
slation, which limited its use concentration in cosmetic
roducts to a maximum of 15 ppm (0.0015%) instead of
he former 30 ppm, the number of cases of contact allergy
ropped significantly [1]. From 2000 on, MI alone was
llowed for use in industrial products, with no maximum
imit set as it has weaker antimicrobial properties and was
onsidered a weaker sensitizer. However, shortly after, the
rst occupational cases caused by MI in paints and glues
tarted to appear in the literature [2]. Still convinced that MI
as indeed less sensitizing than its chlorinated counterpart,

he EU allowed its use up to a maximum of 100 ppm in
oth leave-on (e.g. day cream) and rinse-off cosmetics (e.g.
hampoo) in 2005 [3]. However, the first cosmetic cases of
ontact allergy appeared in 2010 [4] and since then, Euro-
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ean alert systems (such as REVIDAL [Réseau de Vigilance
n Dermato-Allergologie] in France) have highlighted an
ncreasing number of sensitized patients. Meanwhile, dra-

atic sensitization rates were reported throughout Europe
nd the rest of the world, the highest so far coming from
inland (13.2%) [5]. MI was even elected “Allergen of the
ear” by the North-American Contact Dermatitis Society
ations of MI in cosmetics, detergents and industrial
ing more urgent every day.

ylisothiazolinone, contact dermatitis, preservative,
urope

in 2013 [6]. Unfortunately, the European legislator was
not in a rush to undertake the necessary regulatory action
[7], although in December 2013 the Scientific Committee
on Consumer Safety (SCCS), who advises the European
Commission regarding cosmetic ingredients, released an
Opinion stating that MI should be abandoned in leave-on
cosmetics and that its use concentration in rinse-off cosmet-
ics should be lowered to 15 ppm (0.0015%) [8]. Cosmetics
Europe, representing the industry, gave similar advice to its
members, but only with regard to the proposal of banning
MI in leave-on products [9].
The French group GERDA (Groupe d’Etudes et de
Recherche en Dermato-Allergologie) and the Belgian
BCEDG (Belgian Contact and Environmental Dermati-
tis Group) decided to collect and share their data on
MI-sensitization by means of two nationwide multicenter
studies [10, 11].
doi:10.1684/ejd.2015.2608
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The Belgian experience

Frequency of allergic reactions to the mixture
of MCI/MI and to MI alone
In the Belgian multicenter study, in which 6 university
patch-test clinics and 3 private dermatologists collaborated,
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Table 1. Percentage of patients allergic to MCI/MI and
MI in Belgium.

2010 2011 2012 2013
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skin lesions [29], urticaria [30], or even mimic cutaneous
MCI/MI 3.6% 3.7% 4.5% 5.3%

MI 3.1% 3.2% 6.0% 7.2%

CI/MI: methylchloroisothiazolinone/methylisothiazolinone
I: methylisothiazolinone

he patch test results of 8,680 patients, tested with MCI/MI
nd MI between the beginning of January 2010 and the end
f December 2013, were retrospectively analyzed. Addi-
ionally, the files of 6,599 patients tested in the first 3 years
ere analyzed in detail [11]. The study showed that in 2013

he number of patients allergic to MCI/MI already reached
ver 5% and that the sensitization rate of MI even reached
.2% (table 1). A German study had already indicated that
he higher number of allergic reactions to MCI/MI could in
act be explained by sensitization to MI [12].

roducts causing the allergic reactions
oth leave-on and rinse-off cosmetics were the main aller-
en sources and the relevance of the positive reactions
o MI was considered very high (for example in 2012,
pproximately 80% of the reactions caused by MI were con-
idered of “certain” or “probable” relevance, i.e. explaining
he dermatitis for which the patients consulted). When
nalyzing the different cosmetics, some products received
pecial attention: wet wipes (causing hand eczema as well as
nogenital and perioral dermatitis), although their relative
mportance seemed lower in comparison with other stud-
es; deodorants, accounting for axillary dermatitis; eye care
osmetics (e.g. hydrating creams, even when “dermatologi-
ally tested” or “for sensitive skin”), but also many rinse-off
roducts. In certain occupations, e.g. cleaners, who may
ave intense skin contact with “rinse-off” products (e.g.
etergents) being repeatedly in contact with the skin – hence
ehaving as “leave-on” products – contact dermatitis can
asily be elicited and even induced [13], especially given
he fact that the use concentrations of MI contained in some
etergents may be rather high i.e. >100 ppm [14].
n the Belgian study, the number of occupational cases was
ather limited and in almost half of them the main aller-
en source was still a cosmetic which the patient contacted
t work (e.g. hand eczema caused by a shampoo in a hair-
resser or a hand soap used at work). Sofa seats [15], towels
nd even a water bed mattress [16], contaminated by MI
resent in cleansing products, were also described as culprit
llergen sources.
ousehold detergents (e.g. dish washing liquids) were pin-
ointed as the second major allergen source. It was found
hat some of them are incorrectly labeled [17], which creates
specific problem for both consumers and in the occupa-
JD, vol. 25, n◦ 3, May-June 2015

ional environment; this was even recently reported for a
edical device, i.e. an ultrasound gel [18]. Moreover, we

ould demonstrate that, unlike (thick) nitrile gloves, natural
ubber (latex) gloves do not prevent skin penetration by MI,
ence explaining persistent hand dermatitis despite the use
f so-called “protective” gloves [19]. Indeed, isothiazoli-
ones such as MI, but also the related octylisothiazolinone
Time: 10:41 am

(OIT), seem to exhibit the potential of penetrating various
types of materials, an observation which should be taken
into account when evaluating their sensitizing potential
[14].
Water-based paint used by painters but also by consumers
(e. g. during renovation works at home or at the work place)
may cause skin problems, usually presenting as airborne
contact dermatitis, with inhalation even causing systemic
contact dermatitis affecting the main body folds [20]. In
strongly sensitized patients, minute concentrations of MI
may already elicit symptoms, such as in the case of a male
patient with airborne dermatitis affecting his upper eyelids,
face and neck, which was caused by MI in paint used by the
patients’ neighbor (contact dermatitis by proxy) [21]. Usu-
ally the patients were previously sensitized to MI through
the use of cosmetic products, but primary airborne sensiti-
zation could often not be excluded [22]. Water-based paint,
often containing several isothiazolinone derivatives, with
MI in concentrations up to 300 ppm [1], constitutes a spe-
cific health hazard because of the long-lasting evaporation
(weeks, if not months), which not only causes skin problems
but also respiratory complaints [23, 24]. As isothiazolinone-
free paint seems to be rarely available, proper ventilation
of all painted rooms is highly recommended in order to
speed up the evaporation process. Neutralization by adding
sodium metabisulfite has also been proposed [23], but
caution is warranted since sulfites may also cause both
immediate and/or delayed allergy [25].

Clinical presentation
In our study, MI-allergy was mainly observed in women
with a median age of 49 years old (women are gener-
ally overrepresented in contact allergy studies, especially
when focusing on cosmetic allergy). Recently, even very
young children have been reported [20]. The same obser-
vations were made in the French study, with a majority
of middle-aged women being affected, and the youngest
patient being only 1 year old, the latter being a troublesome
feature indicating the strong sensitizing potential of MI.
Indeed, alarming sensitization rates to MI in the pediatric
population have started to appear in the literature [26].
The skin localizations most often reported were the face,
including the eyelids (sometimes with conjunctivitis), and
the hands, often with extension to the forearms, while
anogenital eczema, at least in Belgium, seemed less fre-
quent than before. Interestingly, the patients often presented
with very sudden and generalized dermatitis [27], probably
due to a cumulative effect caused by the use of multiple
(cosmetic and other) products containing MI.
Between 2010 and 2012 almost 1 out of 10 patients suffered
from airborne contact dermatitis, almost always caused by
MI in water-based paint. No respiratory complaints were
observed, although reported [28]. Of note, isothiazolinones
can cause unusual clinical manifestations such as lupus-like
229

T-cell lymphoma [31]. Interestingly, MI can also act as a
relevant sensitizer at the mucosal level, for example in the
anogenital region, due to the use of sexual lubricants or wet
wipes [11], and also at the oral mucosa [14].
In 3 of our patients, the clinical and histological exami-
nation suggested a drug eruption, but in fact MI contact
allergy was the correct final diagnosis. Another patient,
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igure 1. Chemical structure of methylisothiazolinone (MI)
nd octylisothiazolinone (OIT).

painter, consulted for a photo-aggravated dermatosis
ollowing airborne contact with MI-containing paint [11],
n observation which was recently confirmed by French
ermatologists (Dr. Brigitte Milpied-Homsi, personal com-
unication, REVIDAL meeting, 13 January 2013, Paris).

ow to test correctly for MCI/MI- and
I-contact allergy

oth the Belgian and French studies showed that patch
esting with MCI/MI at 100 ppm (0;01) aqueous solu-
ion, as formerly present in the European baseline series,
s insufficient to detect contact allergy to MI, and that a
igher concentration is absolutely necessary. Indeed, it was
alculated that 36.2% of patients in Belgium (i.e. more
han 1 out of 3) would otherwise not have been correctly
iagnosed. Recently, the European Society for Contact
ermatitis (ESCD) has recommended the inclusion of MI
000 ppm (0.2%) aq. in the European baseline series [32].
ikewise, MCI/MI should be tested at 200 ppm (0.02%)
q., as recently recommended as well [33], to avoid miss-
ng allergy to the chlorinated derivative. However, it should
e mentioned that these higher test concentrations should
e applied using a micropipette (15 �L for a Finn Cham-
er or 20�L for a Chemotechnique Chamber) in order to
revent active sensitization. If not available, it is safer to
se MCI/MI 100 ppm (0.01%) and MI 500 ppm (0.05%),
earing in mind that false-negative reactions might occur.

nd what about the other isothiazolinones?
ross-reactivity between the different isothiazolinone
erivatives has been poorly studied (e.g. [34]). OIT, the
ost chemically-related substance to MI (figure 1), gained

ttention in the Belgian study: approximately 40% of the
atients positive to OIT, and for whom no relevant OIT-
ontaining allergen source could be found, were primarily
ensitized to cosmetics containing MI and hence showed
possible (partial) cross-reaction to OIT. On the contrary,
enzisothiazolinone (BIT) did not seem to cross-react with
I. Finally, it was also reported that some cosmetic prod-

cts might “illegally” contain OIT or BIT [35].
30

he French experience

he main objective of this study [10] was to describe the
volution of the sensitization rate to MI in patients tested
Time: 10:41 am

for suspected contact dermatitis in France between 2010
and 2012.
This was a multicenter, retrospective, report-based study of
all cases observed from January 2010 to December 2012
and reported by French private or hospital-based dermatol-
ogists, all members of the Revidal-Gerda group. During this
period, patch tests with MI were systematically performed
and all cases of MI-sensitization were collected, thereby
specifying age, sex, clinical relevance and concomitant sen-
sitization to MCI/MI for each positive test result. If possible,
the product(s) responsible for inducing the allergic contact
dermatitis and the patient’s occupation were specified.

Results
The data from 16 French centers, comprising 7,874 patients
patch tested with MI alone in the aforementioned period,
were analyzed.
In most cases, the test concentration of MI was 200 ppm aq.
(69-72% of cases) or 500 ppm aq. (21-29%), while only one
center used 2000 ppm aq. in 2011 and 2012. The mixture
of MCI/MI was always tested at 100 ppm aq.
Patch-test results showed that the proportion of MI-positive
tests more than tripled in 3 years, rising from 1.50% (95% CI
0.93-1.92) to 3.26% (95% CI 2.62-4.05%) and even further
to 5.56% (95% CI 4.50-9.49%) in 2010, 2011 and 2012,
respectively.
Positive tests were found to be relevant in 87.5%, 80.2%
and 90.3% of cases in 2010, 2011 and 2012, respectively.
The analysis of the study population showed that women
accounted for most cases of MI-sensitization (75%, 69.8%
and 77.8% of MI-positive patients in 2010, 2011 and 2012,
respectively) whereas the median age was between 39 and
43 years with a range of 1 to 88 years.
Among the MI-positive patients, MCI/MI remained nega-
tive in 29.2%, 32.6% and 33.5% of cases in 2010, 2011 and
2012, respectively, which corresponds to approximately a
third of false-negative results with the MCI/MI test among
patients allergic to MI.
Over the three years, information about the culprit MI-
containing products was available for 83.7% (247/295)
of the positively-reacting patients. Among these, at least
one product was held responsible for the allergic contact
dermatitis in the majority of cases, i.e. 83.4% (206/247),
although in some patients up to 4 MI-containing products
were found as the cause of their allergic contact dermatitis.
Overall, a total of 245 products were involved. Cosmetic
products accounted for 73.1% (179/245) and among these
most were rinse-off products, mainly soaps (particularly
industrial soaps), other cleansing and hair-care products.
Household products represented 16.7% (41/245) with most
of them being dishwashing liquids. Finally, industrial
products represented 6.5% (16/245), mainly cutting oils
followed by paint.
EJD, vol. 25, n◦ 3, May-June 2015

A generalized epidemic throughout
Europe

The French study also showed that the proportion of positive
tests to MI had increased significantly from 2010 to 2012
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Table 2. Current prevalence and increase of the sensitization rate to MI in 8 European countries.

COUNTRY FRANCE
(10)

BELGIUM
(11)

GERMANY
(13)

SWEDEN
(37)

DENMARK
(38)

PORTUGAL
(39)

BRITISH
ISLES
(40)

FINLAND
(5)

Prevalence
in %
(year)

5.6%
(2012)

7.2%
(2012)

6%
(2012)

6.5%
(2012)

6.5%
(2013)

10.9%
(2013)

11.1%
(2013)

13.2%
(2013)

Increase of
sensitization
rate

+ 4.8
(2010-2012)

+ 4.1.
(2010-2012)

+ 4.1
(2009-2012)

+ 3.6
(2010-2012)

+1.7
(2011-2013)

+5.8
(2012-2013)

+ 9.4
(2010-2013)

+2.3
(2012-2013
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MI-test
concentration
(ppm)

200-500 200-500
(1000 K.U.
Leuven)

500 200

nd that, among the patients tested for suspected allergic
ontact dermatitis, 5.6% were sensitized to MI.
imilar observations were made in other European studies

n which MI was systematically tested (table 2).
hus, in Germany, the IVDK (Information Network of
epartments of Dermatology for the surveillance and sci-

ntific evaluation of contact allergies) reported an increase
n the proportion of MI-positive tests (with MI tested at
00 ppm aq.) from 1.9% to 4.4% between 2009 and 2011
nd reaching 6.0% in 2012 [13]. In the United Kingdom, the
tudy by Mc Fadden et al. [36] found 5.7% of MI-sensitized
atients in 2012 versus 0.5% in 2010 with a 500 ppm aq.
est concentration.
n Sweden, Isaksson reported that the contact allergy rate
or MI increased from 2.9% in 2010 to 6.5% in 2012 [37].
n his study in Denmark, Madsen reported 6.5% of MI-
ensitized patients in 2013 versus 4.8% in 2011 [38]. In
ortugal, Gameiro et al. observed a significant increase in

sothiazolinone-sensitization (MI tested at 500 ppm aq. and
CI/MI at 100 ppm aq.) with a rate of 5.15% in 2012 that
ore than doubled to 10.9% in 2013 [39].
ccording to the report of the British Society for Cutaneous
llergy (BCSA), published by Johnson [40], in the British

sles, 11.1% of patients had a positive patch test reaction to
I in 2013 versus 1.7% in 2010.

inally, Finland holds the European record with 13.2%
f MI-sensitized patients in 2013 versus 10.3% in 2012
ccording to the study by Lammintausta et al. [5].
ome epidemiological methods have been used to assess

he prevalence of contact allergy in the general population
y extrapolating from clinical data called CE-DUR
Clinical Epidemiology and Drug Utilisation Research)
ata [41]. This tool estimates that a prevalence of contact
llergy to an allergen of 6% in centers specialized in
ontact allergy corresponds to a prevalence of over 1% in
he general population and could thus be categorized as a
generalized” epidemic.
hus, at this time we can definitely state that there is a real
pidemic of MI contact allergy in Europe.
JD, vol. 25, n◦ 3, May-June 2015

onclusions

lthough our studies have their limitations, in part due
o their multicenter and retrospective design, they both
2000 500 200-2000 500

clearly show the rise in contact allergy caused by MI
in Belgium and France, with a spectacular sensitization
rate of ∼ 6,0% in 2012; in 2013 up to 7.0% in Belgium
and even 10% or more in some other European countries
[5, 39, 40].
Furthermore, the present studies have even underestimated
the true MI-epidemic given the fact that patch tests were not
always performed with the most optimal patch-test concen-
trations.
Our data also confirm that sensitization is primarily caused
by cosmetic products, in particular by wet wipes, deodor-
ants and skin care products, but also by rinse-off cosmetics
such as shampoos and soaps. Household detergents consti-
tute the second most important allergen source, followed
by water-based paint, the latter causing airborne and some-
times systemic dermatitis.
In order to correctly diagnose contact allergy caused by
MCI and MI it is of utmost importance to include MCI/MI
200 ppm aq. (instead of 100 ppm aq.) and MI 500 ppm aq.,
preferably even 2000 ppm aq., if a micropipette is available,
in the European baseline series.
European authorities should urgently regulate safer use con-
centrations of MI, not only by banning its use in leave-on
cosmetics, but also by lowering the maximum permitted
concentration in rinse-off cosmetics, household and indus-
trial products.
Although the cosmetic industry has already advised
its members to phase out the use of MI in leave-
on products, the future will tell how fast this will
happen and how this will affect the devastating sen-
sitization rates that are currently still being reported.
Likewise, one might consider further lowering the presently
allowed use concentration of the mixture of MCI/MI
(i.e. 15 ppm), which is nowadays still used in a
large variety of rinse-off (and even leave-on) cosmetics!
However, its presence in leave-on cosmetics will be pro-
hibited from 16/04/2016 onwards as regulated by the EU
[42].
Last but not least, future studies still need to be carried
231

out and might focus on (i) cross-reactions between the dif-
ferent isothiazolinones, (ii) unusual clinical manifestations,
including respiratory complaints, which probably remained
underestimated in our studies, and (iii) the real use con-
centrations of isothiazolinones in cosmetic products, since
some studies suggest that these may not always be correct
[35, 43]. �
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