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Contact allergy is an immune-mediated response to an environmental agent that comes into direct 
contact with the skin. It is diagnosed by patch testing in conjunction with a full patient history and 
clinical examination. Contact allergy results in an inflammatory skin reaction, which is manifested 
clinically as contact dermatitis. Contact dermatitis causes significant impairment of an individual’s quality 
of life, and is one of the leading causes of occupational disease. Methylisothiazolinone (MI) is a 
preservative used in cosmetic, household and industrial products with significant allergenic potential that 
is causing a contact allergy ‘epidemic’, with prevalence rates of more than 6-12% in several European 
countries. A safety review of MI concluded that there is no safe level of MI for leave-on products, and 
that a maximum concentration of 15 parts per million (ppm) is safe for rinse-off products. Unfortunately, 
this advice has not been acted upon, and although MI is no longer recommended for use in leave-on 
cosmetic products, it can be used at high concentrations in rinse-off cosmetics, household and industrial 
products. Due to the burden of disease, it is important for all healthcare professionals who care for 
dermatology patients to be aware of how to diagnose and manage MI contact allergy. 
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Background
Contact dermatitis is an infl ammatory 
skin reaction in response to direct 
contact with an agent in the 
environment. As well as causing 
signifi cant impairment on the individual’s 
quality of life, contact dermatitis causes 
signifi cant occupational disease. Skin 
disease is the third most common 
occupational disease, with the majority 
of cases attributed to contact dermatitis. 
There has been an unprecedented rise 
in methylisothiazolinone (MI) contact 
allergy, which has led many observers 
to call this an ‘epidemic’ (Schwensen 
et al, 2015). MI, a preservative used 
in cosmetic, household and industrial 
products, has been at the centre of 

a fi erce debate within the contact 
dermatitis community about the 
regulation of agents with sensitising 
potential. It has generated considerable 
public interest, and has been featured 
in the BBC’s Watchdog programme, 
and reported in a number of national 
newspapers. In this article, we will 
discuss what contact allergy is, how it is 
diagnosed, and the current controversy 
surrounding MI and how to advise those 
who acquire contact allergy. 

Contact dermatitis
Contact dermatitis can be allergic, irritant 
or a mixture of both. Allergic contact 
dermatitis is an immunologically mediated 
response to an external agent, whereas 
irritant contact dermatitis is due to an 
external agent acting as an irritant and is 
not immunologically mediated. 

Clinical features
Patients will typically present with red, 
itchy, scaly and possibly blistered skin 
at sites of exposure to the contact 
allergen. This can be very acute 
and associated with swollen and 
oedematous skin, or more chronic 
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Hand dermatitis caused by contact allergy to MI in 
wet wipes.

 Figure 1

with cracks and fi ssures. Typically there 
is a delay of 2 to 4 days with allergic 
contact dermatitis before development 
of rash. Examination demonstrates 
erythema, papular infi ltration, 
oedema, and possibly vesicles. With 
continued exposure to the allergen, 
the individual will develop features 
indistinguishable from classical eczema 
(Figure 1), including scaling, fi ssures, and 
lichenifi cation (Johansen et al, 2015). 

Mechanism
Contact allergy that results in allergic 
contact dermatitis is a type IV 
hypersensitivity reaction. This occurs 
when an individual is exposed to 
the contact allergen and a clinically 
unapparent immune response 
results in sensitisation. Sensitisation 
is a complex process leading to a 
population of allergen-specifi c T-cells, 
which ‘remember’ the previous immune 
response to the contact allergen. A type 
IV hypersensitivity reaction, therefore, 
is not an immediate reaction, but 
occurs on re-exposure to the contact 
allergen when there is activation of 
the allergen-specifi c T-cells, resulting 
in an infl ammatory skin reaction and 
the clinical manifestations of contact 
dermatitis. 

Patch testing
Indications
Patch testing is a specialised 
dermatological investigation used to 
diagnose contact allergy. The aim of this 
investigation is to induce allergic contact 
dermatitis to the offending agent in a 
controlled and reproducible fashion. Patch 
testing is indicated if there is suspicion 
of contact allergy, occupational contact 
allergy, persistent dermatitis that fails 
to respond to treatment, or regional 
dermatitis (eyelids, exposed sites, hand 
and foot, anogenital, and leg ulcers). 

Performing patch testing
The test is performed by applying 
potential allergens to the skin under 
occlusion in a standardised fashion, 
known as patches. Typically, the back 
is used as the testing area, where 
patch testing chambers containing the 
allergens are applied (Figure 2). The skin 
is marked with purple pen to indicate 
where the patches are placed and the 

patches are removed after 48 hours, 
with the results read on day 2 and day 
4 after the patches were applied. 

The choice of patches applied is 
determined by clinical history and 
examination. It is always important to 
take a detailed occupational history 
to ensure no potential sources are 
missed. A ‘baseline’ series of allergens 
is applied to all patients, which includes 
MI, with additional allergens determined 
by the clinical situation. The baseline 
series in the UK is guided by the 
British Society of Cutaneous Allergy 
(BSCA). The BSCA ‘baseline’ series is 
being constantly changed and updated 
to refl ect population exposure and 
contact allergy prevalence. A baseline 
series needs to be applied because 
even the most experienced clinicians 
are unable to predict the relevant 
allergen in most cases. 

It is often important to ask the 
patient to bring in their own products 
to patch test, in order to determine if it 
is responsible for their symptoms. This 
is particularly important in MI contact 
allergy as it has been shown that products 
containing MI may not be labelled as 
doing so (Aerts et al, 2015), therefore not 
testing the patient’s own products may 
miss an important culprit.

Reading patch testing
A patch test is read through inspection 
and palpation of each test site, looking for 
erythema, infi ltrate, papules and vesicles. 
An internationally recognised grading 
criteria devised by the International 
Contact Dermatitis Research Group 
is used. A test is regarded positive if a 
patient develops features of contact 
dermatitis at the site of exposure to the 
test allergen (Figure 3). 

Interpretation of patch testing
It is then important to determine the 
relevance of the positive reaction. It may 
be of current relevance to the presenting 
clinical problem, of past relevance to a 
previous episode of contact dermatitis, or 
of uncertain signifi cance. Occasionally, a 
visit to the place of work of an individual 
is needed to determine the relevance of 
a contact allergy, and to advise on how to 
manage it.

Patch-testing chambers applied to patient’s back.

Positive reaction to patch testing confi rming contact 
allergy.

 Figure 2

 Figure 3
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Nursing role
Specialist dermatology nurses play a vital 
role in the running of a successful patch 
testing service. Nurses usually prepare 
the batteries for testing, and apply them 
to the patients, so an understanding of 
patch testing and its relevance is essential. 
In some centres, nurses run a patch-
testing clinic independently. Nurses also 
play a vital role in educating the patient 
about how to manage contact dermatitis, 
and how to avoid the offending allergen, 
especially in busy clinics. 

Nurse-led clinics for leg ulcers and 
infl ammatory skin disorders, including 
eczema, are commonplace in the NHS, 
and therefore it is important that nurses 
understand when a contact allergy may 
be contributing to the clinical problem, 
and who to refer for patch testing. 

Methylisothiazolinone 
Methylisothiazolinone (MI) is a 
preservative used in cosmetic, household 
and industrial products with signifi cant 
allergenic potential that is causing 
the current contact allergy ‘epidemic’ 

(Lundov et al, 2011; Aerts et al, 2015). 
Isothiazolinone derivatives, which include 
MI, are highly effi cient preservatives at 
low concentration, with low chance of 
resistance, which are compatible with 
most industrial formulations (Burnett et al, 
2010; Williams, 2007). MI has been shown 
to have strong sensitising capabilities 
(Roberts, 2013) and can be responsible 
for contact allergy.

Methylchloroisothiazolinone
Methylchloroisothiazolinone (MCI) 
is a preservative in the group of 
isothiazolinones. MI and MCI were widely 
used in combination as a preservative, 
but their use was restricted in the 1990s 
because of an increase in contact allergy 
rates (Cronin et al, 1988; de Groot, 1990). 
Since 2015, there has been a complete 
ban on the use of MCI/MI combination in 
the EU for leave-on products. 

MI ‘epidemic’
In the EU, MI has been approved to 
be used alone as a preservative at a 
concentration of 100ppm (Lundov et 
al, 2011) since 2005. Since then, there 
has been a sharp rise in rates of both 
MI and MCI allergies across Europe 
(Madsen, Andersen, 2014; Mahler et al, 
2014; Lammintausta et al, 2014), with 
prevalence rates of more than 6-12% in 
several European countries, including up 
to 11.1% in the British Isles (Aerts et al, 
2014; Lammintausta et al, 2014; Hosteing 
et al, 2014; Schwensen et al, 2014; 
Johnston 2014). 

The rise in rates of allergy led to a 
review of the safety of MI in 2013 by an 
independent advisory body, The Scientifi c 
Committee on Consumer Safety, which 
concluded that there is no safe level 
of MI for leave-on products, and that a 
maximum concentration of 15ppm is safe 
for rinse-off products. Unfortunately, the 
European Commission did not act upon 
this advice, but asked for re-consideration 
of the safety of MI in rinse-off products at 
concentrations of 100ppm, as requested 
by industry (Schwensen et al, 2015; Bruze 
et al, 2015). Also, the market is allowed 
to sell off already manufactured cosmetic 
products, and cosmetic products 
purchased before the restriction may 
still be in possession, making avoidance 
diffi cult (Schensen et al, 2015).

MI is no longer recommended for use 
in leave-on cosmetic products, however 
its use remains unrestricted in non-
cosmetic products, including household 
and industrial products (Bruze et al, 
2015). This means that individuals can be 
exposed to high concentrations of MI, 
leading to both sensitisation and severe 
reactions.

Since the approval of MI alone as a 
preservative, a signifi cant increase in cases 
of occupational contact allergy to MI has 
been noted. Painters and paint factory 
workers, hairdressers and beauticians, 
mechanics and repairmen, and machinists 
were most commonly affected (Uter 
et al, 2013; Vauhkala, 2015). Common 
sources of MI exposure have been shown 
to include skin cleansing products (liquid 
soap, wet wipes, foams), cosmetics and 
hair-care products, and solvent-based 
paints (Urwin et al, 2015). It is important 
to take an occupational history when a 
patient presents with dermatitis, and MI 
as a cause of a contact allergy should 
be considered in particular in these 
professions. As well as the occupation, 
clinical features that should alert the 
clinician to possible MI contact allergy 
include dermatitis on exposed sites, facial 
and eyelid dermatitis, hand dermatitis, and 
reacting to products containing MI.

MI avoidance
Patient education is key to the 
management of contact allergy to MI. 
If the patient is not provided with the 
relevant information about how to avoid 
MI, they will continue to suffer with 
contact dermatitis. A study has shown 
that 25% of patients do not remember 
receiving any information about their 
patch test result 2 to 3 months later 
(Lewis et al, 1994), thus demonstrating 
the importance of taking adequate time 
to explain the patch testing results, and 
providing written information. The British 
Society for Cutaneous Allergy offers 
useful written patient information leafl ets 
online that can be provided. 

MI may be found in cosmetics, 
household products and industrial 
products. Kathon, Euxyl K 100 or Grotan 
K are tradenames of preservative mixes 
that may contain MI, so the individual 
should also avoid these (see Table 1 for 

Table 1.
Products that may contain methylisothiazolinone 
(British Society of Cutaneous Allergy).

Cosmetics Soap

Wet wipes

Shampoos and conditioners

Hair products

Skin cream and body lotions

Bubble bath and shower gel

Mouthwashes

Sunscreens

Household 
products

Detergents and washing-up liquid

Fabric softener

Ironing water

Glues

Polishes

Watercolours and household paints

Industrial 
products

Car polish and windscreen products

Glues and adhesives

Cutting oils and coolants
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a list of the range of products that may 
contain MI). An individual who has a 
contact allergy to MI is likely to develop 
problems with other isothiazolinone 
preservatives so should avoid these as 
well. In particular, MCI should be avoided, 
but also octyl isothiazolinone. They 
should be advised to always check the 
ingredients to avoid these preservatives. 
The patient should be informed that 
even rinse-off products containing MI 
at current permitted concentrations 
can cause allergic contact dermatitis, 
and that these should be avoided 
(Yazar et al, 2015). Unfortunately there 
is no substitute for checking individual 
ingredients listed on the product 
packaging as there are no reliable 
databases of ingredients. Furthermore 
ingredients of products change frequently 
and need to be constantly reviewed. 

There is no online reliable resource 
giving allergen avoidance advice, as 
manufacturers are constantly changing 
formulations. The best contact and 
online resource is: The British Society 
for Cutaneous Allergy (BSCA), 
www.cutaneousallergy.org/society/

Wet wipes are often an overlooked 
source of MI contact allergy, and can 
be particularly relevant in severe facial 
dermatitis, anogenital dermatitis, and 
hand dermatitis in mothers of babies. 
As manufacturers have become aware 
of MI contact allergy, they have been 
reformulating wet wipes so that they 
do not contain MI, but they should be 
discouraged for patients with contact 
allergy because they can cause an 
irritant contact dermatitis. A number of 
sunscreens have also been shown to 
contain MI, so these should be checked 
as they may cause a dermatitis that 
appears worse on sun exposure or on 
exposed sites. In particular, household 
paints may contain MI in very high 
concentrations and even the paint fumes 
can cause a reaction. 

To add to the diffi culty in avoiding MI, 
it is not categorised as an allergen in CLP 
(classifi cation, labelling and packaging) 
Legislation, and therefore identifi cation of 
MI in products is not required, and it may 
be used at any concentration without 
restriction in non-cosmetic products. It 

has also been shown that a number of 
both leave-on and rinse-off cosmetic 
products still contain MI concentrations 
far exceeding the permitted 100ppm use 
concentration (Aerts et al, 2015). 

Summary
The use of MI as a preservative in 
cosmetic, industrial and household 
products has led to an ‘epidemic’ of 
contact allergy to this preservative. 

Contact allergy is a serious 
dermatological problem with signifi cant 
morbidity to the affected individual, and 
is one of the most common causes of 
occupational disease resulting in lost 
working hours, changes in career, and 
early retirement. Diagnosis needs a 
careful history and examination, as well 
as specialised investigations including 
patch testing. This needs to be coupled 
with appropriate education of the 
patient so that they are armed with the 
information needed to manage their 
contact allergy. 

Despite the warnings of clinicians 
and independent researchers, there 
has been a lack of action by regulatory 
bodies to regulate the use of MI by 
the industry, resulting in the ‘epidemic’. 
Also, products containing MI that have 
already been manufactured are allowed 
to be sold off to the public, even if new 
regulation comes in. The controversy 
surrounding MI demonstrates the 
important role the dermatological 
community needs to play both in 
looking after the health of the patient in 
front of us and in protecting the wider 
community. 
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