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Abstract

BACKGROUND: [sothiazolinones appears to be a frequent cause of dermatitis in European countries.
OBJECTIVES: The aim of this review was to investigate the prevalence of contact allergy from
methylisothiazolinone and methylchlorothiazolinone/methylisothiazolinone in different countries.

METHODS: Information on isothiazolinone allergy published during 2013-2017 was reviewed.

RESULTS AND DISCUSSION: The percentage of the positive reactions to the methylisothiazolinone in
different countries were as follows: 3.7% in Denmark, 6.02% in Germany, 5.6 % in France, 12.94 % in Canada,
6.9 % in Italy, 5% Ireland, 7.2 % in Belgium and 6.8 % in United States. In most cases contact allergy was caused
by use of cosmetics, cleaning agents, paints and baby wipes. The prevalence of the mixture MCI/MI was as
follows: 9.4 % in United Kingdom, 9.41% in Canada, 9.04 % Italy, 6.3 % Ireland, 4.5% Belgium, 4.4% Germany,
8.3% British Isles and 10.3% Portugal. Dermatitis from isothiazolinones most frequently affected the hands,
face, arms, legs, eyelids, anal-genital area, but also widespread areas on the body. Most cases have been caused
by leave on cosmetic products.

CONCLUSIONS: An
methylchlorothisolinone/methylisothiazoline was observed in European countries, Canada and US. The

increase in prevalence of contact allergy to methylizothiasolinone and
concentration of these preservatives in cosmetic products should be reduced to safer levels.
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Introduction

(MCI)

The EU regulation 1223/2009 provides a list of methylchoroisothiazolinone

allowed preservatives in cosmetic products with
maximum concentration in ready for use preparation
(Annex V). At the moment the list contains 57
chemical substances; however, only few of them are
strongly represented on the market: formaldehyde,

parabens, formaldehyde-releasers,

/methylisothiazolinone (MI). Preservatives are known
as one of the two most relevant allergens found in
cosmetic products (Timm-Knudson et al., 2006; Maier
et al, 2009) and there is a significant increase in the
level of reactivity (Schnuch et al., 2011).
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[sothiazolinones are a group of broad spectrum
preservatives with good antimicrobial activity against
gram-positive, gram-negative, bacteria, yeast and
fungi used in different products to inhibit the growth
The
cosmetics,

of microorganisms. most widely used
household
industrial products are: methylisothiazolinone (MI),
(Mc),
methylisothiazolinone/ methylchloroisothiazolinone
(MI/MCI), (BIT),

octylisothiazolinone and

isothiazolinones in and

methyl-chloroisothiazolinone

benzi-sothiazolinone
(0IT)
methyltrimethyleneisothiazolinone. MI and BIT are
used as preservatives in cleaning agents and MI in
cosmetics and body care products. BIT and OIT are
used in industrial products (Friis et al., 2014). They
are all classified as skin sensitizers.
Methylisothiazolinone  and  methylchloroiso-
thiazolinone (MI/MCI 3:1) are also used together but
the mixture is highly allergenic (Smith et al,, 2016). In
the early 1980s MI/MCI was introduced into personal
care products at levels of up to 50 ppm. Kathon CG
was a preservative system contaning as active
ingredients MCI and MI, widely used in the early

Table 1. Kathon CG allergy in different countries.

1980s. Rapid increase in contact allergy to Kathon CG
was observed in different European countries during
1985-1989. The prevalence of allergy was: 4.6 % in
Finland (Hannuksela 1986), 4.4% in Sweden
(Bjorkner et al. 1986), 3.43% in Germany (Frosch and
Schulze-Dirks, 1987), 0.8% in Denmark (Hjorth and
Petersen, 1986), 3.6 % in USA (Fransway 1986), 3.5 %
in Spain (Hasson et al. 1990) and 5.5 % in Switzerland
(Pasche and Hunziker 1989).

Atopic dermatitis on hand, face and lower leg was
the most common of skin disorders. Prevalences of
allergy symptoms are shown in Table I. Cosmetics
were found to be the major cause of sensitization.
MCI/MI has been limited at a concentration of 15 ppm.
From July 2015 MCI/MI mixture is not allowed in
leave-on cosmetics.

MI was used alone in cosmetics since 2005 at
concentrations up to 100 ppm. Methyisothiazolinone
is an important cause of contact dermatitis in
European countries and USA. Also other preservatives
have shown to be relevant sensitizers. Perrenoud et al.
(1994) studied the frequency of sensitization of 13
common preservatives on 2295 Swiss patients.

Country Prevalence of allergy from Kathon CG Symptoms Reference

Finland Kathon CG 100 ppm 0.7% 1985 to 4.6% 1986 Qrem:t?tfsm}zng|:22);:12332 Hannuksela 1986

Sweden Kathon CG 300 ppm 4.4 % 1986 Contact dermatitis Bjorkner et al. 1986
Germany Kathon CG 100 ppm 3.43% 1986 gr(:gt::;:se-rmatitis on the face Frosch and Schulze-Dirks
Denmark Kathon CG 100 ppm 0.8% 1986 Contact dermatitis Hjorth and Petersen 1986
USA Kathon CG 3.6% 1986 Allergic contact dermatitis Fransway 1986

Spain Kathon CG 3.5% 1988-1989 Contact dermatitis Hasson et al. 1990
Denmark Kathon CG 1.3 % 1988 Contact dermatitis Menné and Hjorth 1988
Switzerland Kathon CG 100 ppm 5.5 % 1986-1987 Contact dermatitis Pasche and Hunziker 1989

The percentages of positive reaction to the
preservatives studied were as follows: formaldehyde
5.7%, benzalkonium chloride 5.5%, Kathon CG 5.5%,
thiomersal 4.2%, chlorhexidine digluconate 2.0%,
DMDM hydantoin 1.7%, 1.7%,

paraben mix

chloroacetamide 1.5%, bronopol 1.2%, imidazolidinyl
urea 1.0%, quaternuim 15 1.0%, triclosan 0.8%, 2,4 -
dichlrobenzyl alcohol 0.4 %. According to Mose et al.
(2013) and Aerts et al. (2016) octylisothiazolinone is
also a relevant sensitizer. Cases of occupational
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allergic contact dermatitis caused by
benzisothiazolinone are also reported (Meysman and
Groossens 2017). Benzisothiazolinone is widely used
in paint and varnishes, but also in household cleaning
products but is not allowed in cosmetic products.
(2015) have

concentration of BIT in paints (0.1 to 462.5 ppm). Friis

Schwensen et al. reported high

et al. (2014) reported that the most widely
isothiazolinones (in  Danish  markets) are
benziisothiazolinone, methylisothiazo-linone and

methylchloroisothiazolinone and may occur in high
concentrations.

Materials And Methods

Information on isothiazolinone allergy published in
the period 2013-2017 was reviewed. Keywords used
were: isothiazolinone allergy, methylisothiazolinone
allergy and methylchloroisothiazolinone allergy.

Results And Discussion

Few years ago, a higher prevalence of contact
allergy was registered in different countries. In
USA and Canada several
the
methylisothiazolinone

Europe, groups have

documented frequency of allergy to
the

methylisothiazolinone/ methylchloro-thiazolinone. In

and to mixture
the EU, MI was approved as a preservative in
cosmetics and household products in 2005 at a
concentration of 100 ppm. Since then, several cases of
MI contact allergy have been reported. The prevalence
of contact allergy has reached the levels: 3.7% in
Denmark (Lundov et al. 2013), 6.02% in Germany
(Uter et al. 2013), 6.0% in some European countries
(Schwensen et al. 2016), 5.6 % in France (Hosteing et
al. 2014), 12.94 % in Canada (Wilford et al. 2017), 6.9
% in Italy (Gallo et al. 2016), 5% Ireland (Murad and
Marren 2015), 7.2 % in Belgium (Aerts et al. 2014)
and 6.8 % in United States (Yu et al. 2015). More
detailed data are presented in the Table II.

MI is also an emerging allergen in the pediatric
population (Madsen et al., 2014). Wet wipes with MI

were frequently the cause of atopic contact dermatitis
(Chang et al, 2014).
misdiagnosed as eczema, impetigo, or psoriasis.

Frequently these are

The prevalence of the mixture MCI/MI was as
follows: 9.4 % in United Kingdom (Ali et al. 2014),
9.41% in Canada (Wilford et al. 2017), 9.04 % Italy
(Gallo et al. 2016), 6.3 % Ireland (Murad and Marren
2015), 6.3 % (Madsen and Andersen 2014), 4.5%
Belgium (Aerts et al. 2014), 4.4% Germany (Molin et
al. 2014), 8.3% British Isles (Johnston 2014), 10.3%
Portugal (Gameiro et al. 2014).

As we can see from the Table II, there is an
increase in the prevalence in the period from
2010/2011 to 2013. Studied conducted in Canada
(Wilford et al. 2017) showed that prevalence of
contact allergy from MCI/MI has had very high values
in 2015 (12.94%). However we should take in
consideration the fact that different methods, number
of patients and allergen concentration are used by
different groups.
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Country Prevalence of contact allergy Symptoms Publication
Denmark mICI/MI ig:ﬁ :2 ggig :g gzoﬁzlﬂlzz%lfz Hand and face dermatitis Lundovetal. 2013
Germany Mi 1.94% in 2009 t0 6.02% in 2012 Face and ano-genital dermatitis | Uteretal. 2013
Eg;?]’::;zg Mi 6% in 2015 2:2:;:3?:’ arms, eyelids Schwensen et al. 2016
France M1 200 ppm 1.5% (2010) to 5.6 % (2012) Contact dermatitis Hosteing et al. 2014
Sweden M 0.55t06.5% Contact allergy Isaksson et al. 2015
Europe mg:ﬁm: ;gg ggm ;i:,yz Contact allergy Bruze etal. 2014
Canada MICI2/(|;,(I)I0 ppm 2201/0%(’2%(1);)510 12.94 % (2015) Contact allergy Wilford etal. 2017
Italy m::mﬂo ppm ggé{‘:é(fzool f%)tfoeé?;/zg ?213 13) Hand and face dermatitis Galloetal. 2016

Mi 4.8% (2011)t06.5% (2013) . Madsen and Andersen
Denmark MCI/MI0.02% 5.1% (2011) to 6.3% (2013) Contact allergies 2014

M1 0.02% 3.1%(2011) to 3.8% (2013)
Belgium m::I/MI g:g‘;f((zzgllzz))to 7.2% (2013) Hand and facial dermatitis. Aerts etal. 2014
France-Belgium Mi 6.0% (2012) to 7.0% (2013) Facial and hand dermatitis Aerts et al. 2015
Germany MCI/MI 4.4 % (2013) Skin allergy Molin et al. 2014
British Isles MICI/ mi i?;f ((22(? 11(()))):: 18 f&‘fg 01 13%) Contact allergy Johnston 2014
United Kingdom MCI/MI 9.4 % (2011-2013) Skin allergy Alietal. 2014
United States Mi 2.5%2012t0 6.8 % 2014 Hand and face allergy Yuetal. 2015
Finland Mi 10.3% 2012to 13.2% 2014 Contact allergy :ig‘(')“lizta”s“a et
Portugal mg‘l‘;’g’ﬂ :’1"(;'(‘))::;) 5.15% 2012 t0 10.9 % 2013 Contact allergy Gameiro et al. 2014
United Kingdom MI (500 ppm) 0.5%2010t0 5.7 % 2012 Contact allergy Mc.Fadden etal.2013
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Dermatitis most frequently affected the hands,
face, arms, legs, eyelids, anal-genital area, but also
widespread areas on the body. In most cases, patients
were aged >40 years, both males and females.
Cosmetics were the most common products causing
allergy. According to Madsen and Andersen (2014)
sources of exposure from methylisothiazolinone or
methylchloroisothiazolinone were different consumer
products such as: cosmetics (43%), cleaning agents
(7%), paints (14%) and baby wipes (1%). Other
authors suggest that primary source of exposure are
and paints.
products were the most allergic. Allergic reaction from

cleaning agents Leave-on cosmetic
wet wipes (baby wipes) were frequently reported
with hand dermatitis in parents, chronic perianal and
facial dermatitis in babies.

Different authors suggest that high prevalence is
related with increasing use of MI and MCI/MI in
cosmetic products. Other authors suggest that higher
concentrations of MI are used in cosmetic products.
et al. (2012)

Alvarez-Rivera revealed higher

isothiazolinone content for some rinse off products
(baby care products). Methylisothiazolinone (0.025%-
0.36%), benzalkonium chloride (1%) and triclosan
(0.4%) were found in cosmetic products sold in
European markets in concentrations higher than the
limit allowed by European Regulation 1223/2009
Banned preservatives such as methyldibromo
glutaronitrile were also found (Neza and Centini,

2016).

Conclusions

This review shows the increasing prevalence of

methylisothiazolinone and methylchloroiso-

thiazolinone/methylisothiazolinone contact allergy in

different European countries , Canada and US. The

concentration of these preservatives in cosmetic

products should be reduced to safer levels.
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