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Allergic contact dermatitis from octylisothiazolinone
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Summary Background. Octylisothiazolinone is a biocide that has been reported as a moderate,
but rare contact allergen.
Objectives. To investigate the occurrence of octylisothiazolinone contact allergy and
allergic contact dermatitis diagnosed and registered in the Allergen Bank at Odense
University Hospital during the past 20 years. Octylisothiazolinone has been used for
targeted testing only.
Method. All octylisothiazolinone-patch test results registered in the Allergen Bank
between January 1992 and February 2012 were analyzed.
Results. A total of 20 out of 648 patients patch tested with octylisothiazolinone had
positive reactions. The majority of the patients (90%) with relevant sensitizations to
octylisothiazolinone had been exposed in occupational settings and most patients were
painters.
Conclusions. Octylisothiazolinone is a relevant sensitizer.

Key words: antimicrobial; biocide; contact allergy; isothiazolinone;
octylisothiazolinone; paint; preservative.

Octylisothiazolinone (OIT) is a contact allergen of
moderate potency (1). It is a biocide and preservative,
marketed for use in a range of industrial products such
as polishes, paints, cleaners and metalworking fluids for
some 30 years (2). Accordingly, most cases of reported
allergic contact dermatitis from OIT are of occupational
origin (1–5). However, a Swedish investigation reported
that 3% of detergents on the Swedish market contained
OIT (6). OIT is also registered as an antimicrobial agent
in the European Commission database (CosIng) with
information on cosmetic substances and ingredients with
the INCI-name octylisothiazolinone. However, it may not
be used in cosmetic products in the EU and does not appear
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among the listed preservatives used in the United States
and Canada (7) Fig. 1.

OIT shares similar chemical characteristics with other
isothiazolinones, but differs in potency of sensitization:
methylchloroisothiazolinone/methylisothiazolinone
(MCI/MI) > benzylisothiazolinone (BIT) > OIT (8).
Differences in the frequency of sensitization is also partly
explained by the similar order in the extent of use (9).

The literature on contact allergy from OIT consists
mainly of case reports and only a few register-based
studies (1–5, 10, 11). The objective of this study was to
investigate the occurrence of allergic contact dermatitis
from OIT registered in the Danish Allergen Bank. The
study covers a total of 20 years of patch test data.

Materials and Methods

The outcome of targeted diagnostic patch testing with OIT
in contact dermatitis patients registered in the Allergen
Bank database from January 1992 to February 2012 were
reviewed retrospectively. The medical records for patients
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Structural formula:   

Octylisothiazolinone
CAS  26530-20-1 

Synonym:  
2-n-octyl-4-isothiazolin-3-one

Trade names: 
Skane M-8®

Kathon 893®

Kathon 4200®

Kathon LM®

Kathon LP®

Kathon SP 70®

Micro-Chek Skane®

Microbicide M-8®

Octhilinone®

Pancil®

Pancil-T®

RH 893®

Vinylzene IT 3000DIDP®

Fig. 1. Structural formula, synonyms and trade names for
octylisothiazolinone.

with positive patch tests to OIT at the department were
examined and for the patients tested positive by private
practice dermatologists a questionnaire was sent to the
dermatologists with questions asking for information
about the patient’s dermatitis, the patient’s exposure
to OIT and the long-term consequences of the alleged
OIT-contact allergy.

The patch test material was 2-n-octyl-4-isothiazolin-
3-one 0.1% in petrolatum (Chemotechnique®, Vellinge,
Sweden). At the department patch tests were applied
using Finn Chamber® technique to the upper back and
remained occluded for 2 days. Readings were performed
on day 3/4 and day 5/7. In dermatology practice local
patch test procedures were followed. Scoring of test
reactions was done according to the recommendations
of the International Contact Dermatitis Research Group
(ICDRG) (12). The clinical relevance was determined by
the doctor’s evaluation of the patient’s history, dermatitis
pattern and through exposure analysis.

Patch test results of patients tested with other isoth-
iazolinones, methylchloroisothiazolinone-/methyliso-
thiazolinone (MCI/MI) and benzisothiazolinone (BIT),
in addition to OIT were also reviewed with regards to
co-sensitization or cross-reactivity.

Results

From January 1992 to February 2012 a total of 10
844 patients were tested at the hospital department and
11 123 patients were tested by dermatologists in private
practice with contact allergens ordered from the Allergen
Bank. A total of 648 patients (3%) had aimed patch tests
with OIT, and 20 (3.1%) had a positive patch test reaction
to OIT. The male to female ratio was 2:1. The youngest
patient was 18 years of age and the oldest 66 years with
an average age for the group in total of 44 years.

Three patient cases were excluded from the study due
to lack of follow-up information. Of the remaining 17
patients, 2 were diagnosed at the department and 15
patients were retrieved from 9 dermatology practices.
Supplementary information for 13 patients was obtained
by means of the questionnaires that were answered by
the private practice dermatologists. Five of the 13 patients
in practice were tested with a shoe series containing OIT.
The other eight were tested with a selection of biocides.
No information is obtained about test reactions to the
baseline series used in the different practices.

Relevant exposure to OIT was found in 10 of the
15 cases (67%) explaining the positive reactions. Paints
proved to be the most frequent cause of sensitization
(n = 6). Other causes were cooling fluids (n = 2), shoes
(n = 1) and textiles (n = 1) (Table 1).

A total of 36 doubtful and 5 irritant reactions (6%) were
recorded in addition to the 20 positive patch test reactions
to OIT suggesting that the patch test material is also a
marginal irritant and a lowering of the test concentration
may be considered.

Concomitant or cross-reactivity to MCI/MI and BIT is
shown in Table 2.

Four patients had recurrent/chronic dermatitis and in
four other patients their eczema had healed (Table 1) after
the patients had changed their jobs. Relevant exposures
to OIT in the patients’ work-environments were found in
three of these cases.

Discussion

This is a large retrospective register-based study of OIT
contact allergy and allergic contact dermatitis. Twenty
patients were registered with positive patch test to OIT in
the Allergen Bank between January 1992 and February
2012 and at least ten of these had clear clinical relevance.
The Allergen Bank is a service for private practice
dermatologists in Denmark where they can subscribe to
extra contact allergens to supplement the baseline series
(13). The occurrence of OIT contact allergy in Denmark
is probably much larger than found in this study, since
the diagnosis requires that the dermatologist has access
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Table 1. Results from the questionnaires and the patients’ medical records

Case Sex Age Location of eczema Occupation Exposure Relevance Occupational

Tested at the department
1 F 18 Hands, arms, legs Painter apprentice Paint Yes Yes
2 F 43 Hands, lower arms Textile worker Textiles Yes Yes
Tested in private practie
3 M 32 Face, hands Painter Paint Yes Yes
4 F 54 Face, hands Painter Paint Yes Yes
5 M 43 Hands Painter Paint Yes Yes
6 M 54 Hands, lower arms and legs, torso Painter Glues, wood preservatives Yes Yes
7 M 47 Face, neck, hands, arm Painter Paint Yes Yes
8 F 59 Feet ? ? ? ?
9 M 50 Hands Fireman Cooling fluids Yes ?
10 M 28 Hands Automechanic Cooling fluids, oils Yes Yes
11 M 46 Feet IT-employed Shoes? ? No
12 F 66 Hands, armpit, buttock, groin Metal-worker ? ? ?
13 M 40 Feet Chef Shoes Yes No
14 M 19 Feet, lower legs Student ? ? No
15 M 58 Hands Mechanic Cutting oil Yes Yes

M, male; F, female; ?, information not available.

Table 2. Patch test results registered in the Allergen Bank

OIT reaction MCI/MI reaction BIT reaction

Case D3/4 D5/7 D3/4 D5/7 D3/4 D5/7

1 + +? IR IR – –
2 ++ – – – IR –
3 + – + – ++ –
4 ++ – – – NT –
5 ++ – ++ – ++ –
6 ++ – + – NT –
7 +++ – + – NT –
8 + – – – NT –
9 ++ – NT – – –
10 + + NT – NT –
11 ++ – – – NT –
12 ++ – – – NT –
13 + – – – NT –
14 + + – – NT –
15 + + NT – – –

BIT, benzisothiazolinone; MCI, methylchloroisothiazolinone; MI,
methylisothiazolinone; NT, not tested; OIT, octylisothiazolinone;
IR, irritant reaction; –, no reaction/not read.

to the allergen and suspicion of exposure in the individual
contact dermatitis patient. Further, some of the doubtful
(n = 36) or irritant (n = 5) reactions may in fact be weak,
but relevant allergic reactions (14).

The most frequent cause of sensitization was water-
based paints. This is in line with previous reports of
contact allergy to OIT (1–4, 8, 10, 15–17). The other
causes of sensitization (cooling fluids, shoes and textiles)
have all also been reported in the literature formerly (4,
10, 11, 18).

Interestingly, nine out of the ten relevant exposures
were of occupational origin. The results also revealed
that three patients with relevant, work-related allergic
reactions to OIT had changed jobs to avoid exposure. Only
then had their eczema healed. Consequently, their contact
allergy to OIT had negative life-changing consequences.

It has been suggested that the isothiazolinones, given
the similarities in the chemical structures, may exhibit
cross-reactions between these compounds (19). Another
publication reported that simultaneous reactions to the
three isothiazolinones are extremely rare (8). However,
they tested OIT in a concentration of 0.025% in
petrolatum. In contrast, four of the patients with contact
allergy to OIT 0.1% in petrolatum in this study also
reacted to MCI/MI and two to BIT. Only 12 patients
were tested with MCI/MI and 6 patients with BIT in
addition to OIT. It is noteworthy though, that all patients
with concomitant positive patch tests to OIT and BIT
and/or MCI/MI were painters. This supports the idea
of co-sensitization rather than cross-reactivity, since the
painters are very well likely to have been exposed to all of
the before mentioned isothiazolinones (MCI/MI, OIT and
BIT), which is frequently used as preservatives in paints.

In conclusion, OIT is a relevant sensitizer as
demonstrated by the results in this retrospective study.
However, in the individual case of contact allergy to OIT
it is important that the allergy is diagnosed due to the risk
of severe implications on the patients’ job-situation and
ultimately quality of life. Suspicion of contact allergy to
OIT should especially come to mind when the patient is a
painter.
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