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Methylisothiazolinone (MI) has been used in a combina-
tion of 1:3 with methylchloroisothiazolinone (MCI) since
the 1980s. It has been used in toiletries, household prod-
ucts, wall paints, and industry (1). This combination has
represented an important cause of preservative contact
allergy with regard to its use in consumer products and
paints. The MCI/MI combination has been regulated to
an upper limit of 15 ppm in household products and cos-
metics (i.e. MI concentration of 3.75 ppm) (2). In 2000,
MI, which is claimed not to be as potent a sensitizer
as MCI, was released onto the market as a single-agent
preservative. A published EC3 value of between 0.4 and
2.2, depending upon the vehicle, categorized MI as a
‘moderate’ sensitizer (3). MI was first used in industrial
products and paints, and the first case of allergic contact
dermatitis caused by MI through occupational exposure
was noted in 2004 (4). In 2005, MI was permitted for
use in cosmetics in the United States and Europe at up to
100 ppm, representing a 2 7-fold increase in the permitted
concentration of MI. It is unclear how soon after 2005
MI was incorporated into cosmetics as a single agent, but
the first cases of allergic contact dermatitis caused by MI
through cosmetic exposure were reported in 2010 (5).
In that year we incorporated MI, at a patch test concen-
tration of 0.05% aqua, into our cosmetic/face patch test
series.

Case Report

Between July 2010 and September 2012, 1289 (965
female) patients with eczema were patch tested with MI
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0.05% aqua (500 ppm) in a cosmetic/face patch testseries.
Readings were performed at D2/3 and D4/5 according to
International Contact Dermatitis Research Group criteria.
Statistical comparisons between years and ages were
performed with Fisher's exact test.

The results are shown in Table 1 and Figs. 1 and 2.

In the 52 patients with contact allergy to MI, the
following areas were involved: face (36; 69%), hands (7;
13%), perineum/genitalia/groin (5; 10%), generalized (6;
12%), axilla (1), and scalp (1) (there was some overlap in
the areas involved).

In 28 patients, the onset or exacerbation of dermatitis
occurred within 1 year, and in 37 patients (71%), the
onset or exacerbation of dermatitis occurred within
2 years.

Thirty-six cases (69%) were thought to be of definite
relevance, and 16 (31%) of possible relevance.

There was a wide variety of sources of expo-
sure, including: hair conditioners and shampoos,
hand cream, sunscreen, moist tissue wipes, moistur-
izers, toner, cleansers, shaving gel, mascara, deodor-
ant, anti-chafing cream (for cyclists) and washing-up
liquid.

Discussion

This communication reports an outbreak of contact
allergy to MI. Although many of the patients would
have been previously exposed to MI as part of the MCI/MI
combined preservative used in cosmetics (at levels up
to 3.75ppm), it is only since 2005 that MI has been
permitted at levels of 100 ppm, and we suspect that it
was some years after 2005 that MI was commonly used
as a single preservative agent in leave-on and rinse-off
products. It is likely (although not certain) that most of
the MI allergy observed represented recent sensitization,
as most patients had only a recent history of dermatitis.
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Table 1. Positive patch tests reactions to methylisothiazolinone (0.05% aqua) 2010-2012

All tested Females aged Males aged Males aged

positive < 40years Females aged > 40 years <40years >40vyears
2010 July to December 1/185 (0.5%) 0/73 0/78 017 117
2011 January to December 18/521 (3.5%) 2/199 (1.0%) 15/204 (7.4%) 1/52 (1.9%) 0/66

2012 January to September 33/584 (5.7%) 7/218 (3.2%)

17/193 (8.8%) 2/78 (2.6%) 7/95 (7.4%)

All tested 2010 versus 2011 p < 0.05, 2010 versus 2012 p=0.0015.

All tested < 40 years versus > 40 years p < 0.01.
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Fig. 1. Frequency of methylisothiazolinone (MI) allergy.
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Fig. 2. Methylisothiazolinone allergy by age and sex.

Most cases that we saw were patients aged >40 years with
facial involvement, as described in another report (6). The
commonest sources of exposure were personal toiletries,
moist tissue wipes, hair products, and sunscreens. Unlike
in a recent Danish report, none of our cases was
attributable to wall paints (1).

In the second half of 2010, there was a single case of MI
allergy resulting from a sunscreen. In 2011, the first year
of the significant outbreak of MI allergy, most patients
were females aged >40 years. In 2012, the second year of
the outbreak, there was a marked increase in MI contact
allergy among males aged >40 years, with less MI allergy
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being observed in males and females aged <40 years. MI
allergy in females aged >40 yearsremained highin 2012.

During the first year of the outbreak of MI allergy
(2011), most cases were females, and this could be
explained in terms of exposure patterns. However, in the
second year (2012), MI contact allergy was higher as
a ratio of those tested in both males and females in the
>40-year groups, and this is most unlikely to be explained
in terms of exposure patterns. The more probable expla-
nation is that older subjects are generally more prone
to develop allergic contact dermatitis caused by cosmetic
allergens. Many studies have reported that contact
allergy to cosmetic allergens increases with age (7-9).
The conventional wisdom that adult cosmetic allergy
increases with age because of more cumulative years of
exposure, leading to a ‘tipping point” with subsequent
contact sensitization, needs to be re-examined.

At first sight, it may appear surprising that older
subjects may be more susceptible to cosmetic allergic
contact dermatitis. There appears to be a general decline
in immune function in the elderly (10—12) and an age-
dependent decreased ability to be sensitized to a new
allergen (13, 10).

It is of concern that, despite both human and animal
data being available for toxicological assessment [sum-
marized in Burnett 2010 (14)], in retrospect, the hazard
of potential allergenicity of MI in cosmetics at levels of
100 ppm was not identified. Indeed, there is a long history
of new preservatives being introduced into cosmetics at
levels thought to be safe with regard to inducing allergic
contact dermatitis that subsequently progress to cause
outbreaks of allergic contact dermatitis (15).

Exposure to cosmetic chemicals is characterized
by repeated application on the skin, and, as most
concentrations of potential allergens are limited by
regulatory authorities, relatively low-level exposure. This
means of exposure may give rise to a dual response by
the immune system, consisting of not only a stimulatory
response but also a regulatory response (16). A relative
lack of regulatory response in the older adult age group
could be one reason why cosmetic allergy is commoner in
this group.
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