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Abstract: 

Background.In 2005, methylisothiazolinone (MI) was allowed as a stand-alone preservative in cosmetics. This resulted 

in an epidemic of allergic contact dermatitis to MI, mainly affecting women exposed to leave-on cosmetics. 

Consequently, a regulation of Annex V in the European Union in 2017, banned the use of MI in leave-on cosmetics and 

greatly reduced the allowed concentration in rinse-off products.  

Objective. Toanalyze the temporal trends in contact allergy to MI in Danish patients in relation to key-events including 

European regulations over time. 

Methods. A retrospective study of consecutive patients patch tested with methylisothiazolinone from 2005 to 2019. 

Demographics and clinical characteristics in terms of MOAHLFA (male, occupational, atopic dermatitis, hand 

dermatitis, leg dermatitis, facial dermatitis and age > 40 years), sources of exposure and clinical relevance were 

analyzed in relation to key historical events. 

Results. 380 of 12494 (3.0% (95CI 2.7-3.4) patients tested from 2005 to 2019 were sensitized to MI. An increasing 

trend in the prevalence of MI contact allergy from 2005-2019 (P < .01) was observed, though a decline in the absolute 

number of patch test positive patientswas seen from 2013 and onwards. A reduction in leave-on cosmetics as a source 
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of exposure was observedfollowing the legislative ban in 2017, from 24.8% from in 2010-2013 to 6.2% in 2017-2019(P 

< .01).  

Conclusion. The epidemic of MI contact allergy is declining in absolute terms, though the prevalence in the patch 

tested population has not returned to its pre-epidemic levels. The legislative regulation of MI in 2017 has been 

effectivein terms of leave-on cosmetics as a source of exposure in MI allergic patients. The process of post-marketing 

risk assessment of contact allergens in the European Union needs improvement.  
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1. Introduction 

Preservatives are widely used additives in industrial and consumer products to prevent bacterial decomposition. 

While these properties are beneficial to both manufacturers and consumers, preservatives tend to have a sensitizing 

potential, thusposing a risk of sensitization and subsequent allergic contact dermatitis (ACD).  

 

Introduction of new preservatives has historically led to outbreaks of contact allergy. This has previously been seen for 

formaldehyde in the 1960s,methylchloroisothiazolinone (MCI) in combination with methylisothiazolinone (MI) in the 

1980s, methyldibromo glutaronitri le (MDBGN) in the 1990sand most recently with MI as a stand-alone preservative in 

the 2000s.1 

 

MI was introduced on the market in the 1980s as an ingredient in a series of biocides known asKathon™ in a3:1 ratio 

of MCI and MI. Around the millennium, with the expiration of the patent for Kathon™, MI as a stand-alone 

preservative,wasapplied in industrial settings.2The first case reports ofACD to MI in workers were published in 2004 

and 2006, describing reactions to wallcovering glue and paint.3,4Despite these early cases, the Scientific Committee on 

Cosmetic Products and Non-Food Products(the predecessor to the Scientific Commission On Consumer safety (SCCS)) 

deemedMI safe in cosmetic products and MI was subsequently adopted in Annex V (l ist of allowed preservatives in 

the European Union) in 2005, permittedin concentrations of 100 ppm.5,6The first case reports of consumers affected 

by MI contact allergy from cosmeticsemerged in 2010, describing reactions to wet-wipes and make-up remover.7The 

same year, a retrospective analysis of MI contact allergy from2006-2010, found that 32% of the cases were caused by 

exposure to cosmetics.8From then on a dramatic increase in the prevalence of MI contact allergy arose across 

Europe.9 In Germany the prevalence increased from 1.9% in 2009 to 6.0% in 2012, mainly affecting female patients 

exposed toMI-containing cosmeticsand in Finland, Portugal and the British Isles, the prevalence exceeded a 

staggering10% by 2012-2013.10–13 
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This increase in the prevalence urged the European Society of contact Dermatitis in 2011 to write a letter to the 

European Commission, to sound the alarm of on ongoing epidemic. This was responded to with no priority, inspiring 

an editorial in this journal to draw on the Great Fire of Rome, famous for the inactions of the political power of the 

time.14It was not until  2013, that the SCCS revised its opinion on the safety of MI, recommending thatno safe l imit 

existed forleave-on cosmetics and only concentrations up to 15 ppm to be used in rinse-off products.15In 2015, this 

was settled in a final opinion and by February 2017this change was adopted in Annex V.16,17 

 

MI has been included in the Baseline Series at Gentofte Hospital since 2005, as the data and conclusion in the SCCS 

opinion led us to believe that major problems with contact allergy to MI could be expected. In this study we aimed to 

analyze the temporal trends in contact allergy to MI in Danish patients in relation to key-events includingEuropean 

regulationsover time. 

 

2. Methods  

This study is a retrospectiveanalysis of patients patch tested with MI at The Department of Dermatology and Allergy, 

at Gentofte Hospital in Denmark. Data was obtained from The National Database for Contact Allergy. Permissions 

were obtained from the Danish Data Protection Agency and The Regional Clinical Database Program. 

 

2.1 Data extraction 

Data from consecutive patients, patch tested with MI at Gentofte Hospital, from January 1st, 2005 to December 31st, 

2019 wasextracted from the database. The following covariates were extracted for analysis: Patient demographics in 

terms of sex, age and occupation,history of atopic dermatitis (current or past), patch test year, patch test resultto MI 

and relevance, source of exposure, location of the dermatitis and whether the dermatitis was related to occupational 

exposures or not. 

 

2.2 Patch testing 

A test concentration 1000 ppm. aq. (0.1%) MI was used in 2005, while a concentration of 2000 ppm aq. (0.2%) was 

used for the remainder of the study period. Patch testing was performed with Finn Chambers (Epitest, Oy Finland and 

SmartPractice, Phoenix, Arizona) on Scanpor tape (Norgesplaster A/S (Norgesplaster A/S, Alpharma ,Venesla, Norway) 

applied on the upper back. Reading was done at day 2, 3, 4 and 7. A reaction of +, ++ or +++ was considered positive, 

while a negative, irritant or doubtful reaction was considered negative.  

 

2.3 Stratification of the study period (study period I-IV) 
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Based on four key events, the study period was stratified into four periods. (I) from 2005 when MI was allowed as a 

preservative in cosmetics, (II) from 2010 when the first case reports describing MI allergy from cosmetics was 

published, (III) from 2013 where the SCCS revised its opinion on MI in cosmetics and (IV) from 2017 where the EU 

regulation of MI was implemented. This gives study period (I) from 2005-2009, (II) from 2010-2013, (III) from 2014-

2016 and (IV) from 2017-2019 (figure 3).   

 

2.4 Statistical analysis 

The prevalence was calculated as the proportion of patch test positive patients out of all  patch tested patients. 

Comparison of cl inical characteristicswere done by a Chi Square test or Fischer’s Exact Test when two periods were 

compared. An independent sample t-test was used for comparison of the mean age. Analysis of temporal trendswas 

done by a Chi square test for trend. The risk of being MI patch test positive for each patch test yearin relation to the 

whole study period, was calculated as crude odds ratios. To testfor a significant difference between two odds ratios, a 

Z-value was calculated from the absolute difference between two log odds ratios, divided by the corresponding 

standard error. A P-value of .05 was considered significant. Statistical analysis was performed in IBM SPSS version 25 

and MS Office 365 Excel. 

 

3. Results 

Data from 12494consecutive MI patch tests performed between 2005 and 2019 were available(supplementary table 

1). These originated from 12091individual patients as 456 (3.6%)patients were patch tested more than once. In the 

study population,11543 patients were tested 1 time, 417 patients were tested 2 times,27 patients were tested 3 

times, 4 patients were tested 4 times and 1 patient were tested 5 times. 

 

The MI patch test positive patient tended to befemale (OR 1.3 (95CI 1.0-1.6), P = .03), having occupational dermatitis 

(OR 1.7 (95CI 1.3-2.1), P< .01), hand dermatitis (OR 1.7 (95CI 1.4-2.1),P< .01), facial dermatitis (OR 2.0 (95CI 1.6-2.3), 

P< .01) and being > 40 years of age (OR 1.6 (95CI 1.2-2.0), P< .01) (table 1).When stratifying for sex, men tended more 

often to have hand dermatitis (OR 3.0 (95CI 1.9-4.9),P< .01), occupational dermatitis (OR 3.0 (95CI 1.9-4.9), P< .01) 

with cutting fluids (OR 17.10 (95CI 2.0-143.6, P< .01)  and various chemicals (OR 2.6 (95CI 1.1-6.2), P = .02) being the 

main sources of exposure. Women were mainly affected by facial dermatitis (OR 2.8 (95CI 1.6-4.659), P> .01)and 

exposed to leave-on cosmetics (OR 2.1 (95C 1.1-4.0), P= .02). Most patients were aged between 41-60 years, with 

significantly more male patientsbeingin this age group (OR 1.7 (95CI 1.1-2.7), P = .02), whilefemale patients tended to 

be younger aged between 19-40 years (OR 2.3 (95CI 1.2-4.2), P = .01) (table 2). 

 

3.1 Overall trends from 2005-2019 
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During the 14-year study period, 380 of 12494 (3.0% (95CI 2.7-3.4) patients were patch test positive to MI. The 

number of patch test performed ranged from 469 in 2005 to 1136 in 2014, with a prevalence of MI allergyranging 

from 1.1% (95CI 0.4-2.2) in 2007 to 5.4% (95CI 4.1-6.9) in 2013. A significant trend in the increase in MI allergy from 

1.5% (95CI 0.6-3.1) in 2005 to 3.3% (2.1-5.0) in 2019 was observed (Ptrend< .01). No significant trend in the prevalence 

was found from 2014and onwards (figure 1). 

 

When comparing data from thestratified periods (I-IV), a significant trend in the prevalence of patch test positive 

women (Ptrend< .01) from 1.2% (95CI 0.8-1.8) in period (I), 3.7 (3.0-4.5) in period (II), 4.4 (3.6-5.3) in period (III) to 3.7 

(95CI 2.8-4.8) in period (IV) was found. No significant trend was seen for men (Ptrend = .41) with the prevalence being 

1.8% (95CI 1.1-2.7), 3.4 (2.4-4.6), 2.2 (1.4-3.3) and 2.8 (95CI 1.8-4.2) respectively. 

 

The proportion of MI patch test positivepatients that werefemale,increased from 56.8% (period I) to 72.8 (period IV) 

with a borderline significant trend (Ptrend = .05). No significant trendswere found for age groups being affected, when 

analyzed as a whole or when stratified by sex.Occupational dermatitis affected less MI patch test positive patients, 

decreasing from 40.9% in period (I) to 25.9% in study period (IV) (Ptrend = .02) and less patients had hand dermatitis, 

with the percentage decreasing from 72.7% (I) to 42.0% (IV) (Ptrend< .01) (table 3).  

 

3.2 2010-2013 vs. 2017-2019 

Since thestudy period spannedboth the beginning and the potential decline of the epidemic, a trend analysis of 

parameters that may follow a bell  curve by returning to their pre-epidemic levels, may not reflect a difference 

between the peak and decline of the epidemic. To address this issue, we compared study period (II) and (IV), 

thuscomparing the beginning and the peak of the epidemic with the period following theregulation of MI in the 

European Union. 

 

We observed a decrease in the prevalence of MI contact allergy from 3.6% (95CI 3.0-4.2)to 3.4% (95CI 2.7-4.2), though 

not statistically significant (P = .70).Nor was a significant difference found when comparing period (III)and (IV)(P = .55) 

or men and women in period (II) and (IV), (P = .48) and (P = .97). 

 

Though no significant trend was seen for facial dermatitis across entire study period, a significant decrease from 

45.3% to 28.4% (P = .03) was observed when comparing study period (II) and (IV).For hand dermatitis, in accordance 

with the decreasing trend, a decline in the proportion of patients affected from 45.9% to 42.0% (P< .01) was observed. 

This was accompanied by, a decreasing percentage of the patients having leave-on cosmetics (P< .01) and house-hold 

products (P = .05) as a source of exposure (table 3). 
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Less MI allergic patients had a currently relevant patch test as the proportion declined from 70.1% to 43.2% (P< .01) 

and less had a debut of contact dermatitis within one year of a positive patch test with 46.9% and 31.4% (P = .11) 

being affected respectively.No significant difference was found for the percentage of the MI patch test positive 

patients being male, having occupational dermatitis or being >40 years of age (P = .84), (P = .20) and (P = .75). 

 

3.3 Exposure from cosmetic products 

The proportion of patients with MI contact allergy caused by cosmetics, in relation to all  MI patch tested patients 

within a study year, ranged from 0.15% in 2006 to 2.5% in 2015. All  cases caused by leave-on cosmetics were seen 

between 2007 and 2017 andranged from 0.15% in 2007 to 1.5% in 2015. No cases due to leave-on cosmetics were 

observed in 2018 and 2019 following the changed status of MI in Annex V. Rinse-off products were evident 

throughout the entire study period, ranging from 0.13% in 2009 to 1.0% in 2015 (figure 2). A significant increase in 

leave-on cosmetics from 0.36% to 1.37% was seen between 2010-2013 (Ptrend = .01) followed by a decrease from 

1.50% to 0.70% between 2014-2016 (Ptrend= .11) and from 0.52% to 0% between 2017-2019 (Ptrend< .01). No significant 

trends were found for rinse-off cosmetics. 

 

3.4 Risk of MI contact allergy 

The unadjusted odds ratio of the risk of MI contact allergyfor each patch test year,ranged from 0.33 (95CI 0.16-0.71) 

in 2007 to 1.95 (95CI 1.45-2.61) in 2013. From 2011 and onwards the odds ratio was ≥ 1, though a decline 

seemedapparent after the revision of the SCCS opinion on MI in 2013. Nevertheless, the odds ratio stayed above 1 for 

the remainder of the study period, except for 2016 (figure 3).  

 

The odds ratios of period (I-IV) were 0.38 (95CI 0.28-0.52), 1.30 (95CI 1.10-1.61), 1.34 (95CI 1.10-1.67) and 1.16 (95CI 

0.91-1.49) respectively. A significant increasewas found when comparing period (I) with period (II), (III) and (IV) (P< 

.01). No difference was found when comparing period (II) with period (III) or period (IV), (P = .87) and (P = .51). When 

grouping period II and III, thus encompassing the period from the beginning of the epidemic to the regulation of MI, 

an odds ratio of 1.64 (95CI 1.32-2.03) was found. When compared to study period (IV) a borderline significant 

difference is found (P = .08).  

 

4. Discussion 

We found a decrease in the absolute number of patients with MI allergy and a reduction in prevalence from 2013 and 

onwards, however not statistically significant. Nevertheless, both the number of MI allergic patients and MI patch 

tested patients were declining in absolute terms, indicating that the epidemic is waning off. This was further 
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supported by a decline inMI patch test positive patients with current relevance from 70.1% in 2010-2013 to 43.2% in 

2017-2019 (P< .01) and the number of patients with a debut of contact dermatitis within one year of patch testing 

from 46.9% in 2010-2013 to 31.4% in 2017-2019 (P = .11). Considering that 96.4% of the study population were patch 

tested only once, the prevalence may serve as a proxy for the incidence, indicating that the rate of MI contact allergy 

has not yet returned to its pre-epidemic levels. This is in l ine with the odds ratiosof MI allergy in relation to patch test 

year, whereno significant differencewas seen when comparing 2010-2013, 2014-2016 or 2010-2016 with2017-2019. 

Recent multicenter studies were able to demonstrate a significant downward trend in the prevalence of MI allergy in 

Europe, this perhaps due to a larger study population or different patterns of exposure among the contributing 

institutions.18,19The decline in prevalence in our study was accompanied by a reduction in MI allergic patients 

withhand- and facial dermatitis and withless beingexposed to MIfrom leave-on cosmetics and household products. 

Leave-on cosmetics accounted for 24.8% of patients in 2010-2013 and 6.2% in 2017-2019 (P< .01) i l lustrating the 

effect of theban in February of 2017. No reduction was observed from 2010-2013 to 2014-2016.The exposure from 

household products declined from 2010-2013 to 2014-2016 (P = .01) perhaps due to the producers of such products 

responding fasterto the recognition of MI as an allergen orchanged consumer behavior following increased public 

awareness of MI as an allergen.  

 

The chain of events in of theMI epidemic, follows a well described pattern, previously identified for otherepidemics of 

contact allergy.20As seen with the preservatives formaldehyde, MCI/MI and MDBGN, the primary cases were 

occupational, subsequently followed by reports of consumers being affected,indicating aforthcoming epidemic that 

remains unrecognized until  high numbers of consumers are sensitized. It is thought provoking with this knowledge in 

mind, that from the first case reports of workers and consumers being affect in 2004/2010 and the subsequent surge 

in the prevalence of MI allergy up until  2013, that it took until  2017 to update the status of MI in Annex V. Despite the 

EC was warned about a developing epidemic in 2011, more patients were allowed to be sensitized for half a decade, 

before the status of MI was updated in Annex V. Though the SCCS revised its opinion in 2013, a decline in cases was 

first noted in 2015 and a significant downward trend only found in study period IV (2017-2019), which underlines the 

importance of effective processing of post-marketing evaluation and quick adaption of Annex V when necessary.  

 

The consulting group COWI has estimated the total cost of contact allergy to MI in cosmetics to be 48.4m Euro per 

1000 cases.21This gives a cost of 18.4m Euro (95CI 16.3-20.6)just for the MI allergic patients seen at Gentofte hospital 

from 2005-2019. Based on the CE-DUR method to estimate the prevalence in the general population, 0.64% (n = 

37.120)of the population in Denmarkare sensitizedbased on a medium case scenario, potentially costing 1.80b Euro 

according to the COWI estimates.22 
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Thedelay of a ban of MI in cosmetics hasled to an unnecessary increase in MI sensitized patients and financial burden 

on health care systems. The process of communicating the evidence of an emerging epidemic from the scientific 

community to the EC has not functioned optimally to protect the consumers from MI, delayed partly by neglect of the 

EC and opposing evidence by Cosmetics Europe.14,23It has previously been suggested to adopt preservatives in Annex 

V on a time-limited entry, thus requiring reevaluation after a certain time period.24It is not unreasonable to suggest 

that this would have l imited the magnitude of the epidemic of contact allergy to MI. 

 

In a previous publication, the early introduction of MI in the baseline series at Gentofte hospital, made it possible to 

show that a large proportion of patients were sensitized by cosmeticsbefore the escalation in the prevalence of MI 

allergy. It may therefore be beneficial when future preservatives are introduced in consumer products, to be proactive 

in routinely patch testing with these early on, whenever a reasonable doubt exist about the allergenic properties.8 

 

A recent shift in patient characteristics with MI allergy presenting as occupational dermatitis have been reported.25 

We found a significant downward trend in occupational cases, though they continue to account for a major proportion 

of MI allergic cases. The measures concerning occupational product may therefore be insufficient.  

 

It is a disadvantage to this study, that no information is available on the reasons for referral, as the number of patch 

tested patients varies across the study period, consequently affecting the prevalence of MI allergy. In addition, MI was 

only tested for in a concentration of 0.1% aq. In 2005, potentially underestimating the number of affected patients. 

Lastly, when stratifying the timeline by key events, the timing of any changes in trends may be obscured these 

predefined strata. It is however of great value to analyze the epidemic with data from a single institution, with the 

same methods for patch testing throughout the entire study period. 

 

5. Conclusion 

The prevalence of MI contact allergy has not yet returned to its pre-epidemic levels, though a decline in absolute 

terms is evident. A reduction in MI-associated hand and facial dermatitis as well  as leave-on cosmetics and household 

products as sources of exposure was observed. The regulation of MI in 2017 in stay-on cosmetics has been effective. 

The process of post-market risk assessment seems inefficient to cope the rapidly developing epidemics of contact 

allergy. A time-limited adoption of preservatives in Annex V may be a solution to this problem.  
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Table 1. Baseline characteristics of the study population 
 MI positive n = 380 MI negative n = 12114 P-Value  

MI positive vs. negative 
Age 48.9 46.9 .04 
Male 103 (27.1) 3929 (32.4) .03 
Occupational dermatitis 113 (29.7) 2444 (20.2) <.01 
Atopic dermatitis 59 (15.5) 2526 (20.9) .01 
Hand dermatitis 201 (52.9) 4755 (39.2) <.01 
Leg dermatitis 8 (2.1) 314 (2.6) .56 
Facial dermatitis 150 (39.5) 2997 (24.7) <.01 
Age > 40 280 (73.7) 7803 (64.4) <.01 
P-value calculated by Chi Square test.  

 

Table 2. Characteristics of MI patch test positive patients stratified by sex 
 Total  

% (n) 
Men 
% (n) 

Women 
% (n) 

P-value 
Men vs. women 

MI patch test 
positive 

3.0 (380) 2.5 (103) 3.3 (277) .03 

Age mean years +/- 
SD 

48.9 +/- 15.8 49.5 +/- 16.0 48.6 +/- 15.7 .63 

 
Age group 

    

0-18 y 2.9 (11) 4.9 (5) 2.2 (6) .17 
19-40 y 24.2 (92) 14.6 (15) 27.8 (77) .01 
41-60 y 50.3 (191) 60.2 (62) 46.6 (129) .02 
> 60 y 22.6 (86) 20.4 (21) 23.5 (65) .52 
 
MOAHLFA 

    

Male 27.1 (103)     
Occupational 
dermatitis 

29.7 (113) 47.6 (49) 23.1 (64) <.01 

Atopic dermatitis 15.5 (59) 12.6 (13)  16.6 (46) .34 
Hand dermatitis 52.9 (201) 71.8 (74) 45.8 (127) <.01 
Leg dermatitis 2.1 (8) 1.0 (1) 2.5 (7) .69 
Facial dermatitis 39.5 (150) 23.3 (24) 45.5 (126) <.01 
Age > 40 73.7 (280) 80.6 (83) 71.1 (197) .06 
 
Current relevant 
exposures 

    

Cosmetics, leave-on 22.1 (84)  13.6 (14)  25.3 (70) .02 
Cosmetics, rinse-off 15.8 (60) 12.6 (13) 17.0 (47) .30 
Household products 6.3 (24) 6.8 (7) 6.1 (17) .81 
Paint 6.3 (24)  8.7 (9) 5.4 (15) .24 
Chemicals 6.1 (23) 10.7 (11) 4.3 (12) .02 
Cutting fluids 1.8 (7) 5.8 (6) 0.4 (1) <.01 
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P-value calculated by Chi Square test. Fischer’s Exact test were used when n < 5. 

 

 
 
 
Table 3. Characteristics of MI patch test positive patients, relevance and source of exposure, stratified by patch test 
year 
 2005-2009  

% (n) 
2010-2013 
% (n) 

2014-2016 
% (n) 

2017-2019 
% (n) 

2010-2013 vs 
2017-2019  

MI positive 1.4 %  
44/3147 

3.6% 137/3803 3.7 % 118/3174 3.4%  
81/2370* 

.70 

Mean age years 
+/- SD 

51.6 +/- 14.7 47.7 +/- 14.7 47.7 +/- 17.3 51.1 +/- 15.6 .10 

 
Age group 

     

0-18 y 0 (0) 3.6 (5) 4.2 (5) 1.2 (1) .42 
19-40 y 25 (11) 21.2 (29) 28.8 (34) 22.2 (18) .86 
41-60 y 54.5 (24) 54 (74) 43.2 (51) 51.9 (42) .75 
>60 y 20.5 (9) 21.2 (29) 23.7 (28) 24.7 (20) .55 
 
MOAHLFA 

     

Women 56.8 (25) 71.5 (98) 80.5 (95) 72.8 (59)  
Male 43.2 (19) 28.5 (39) 19.5 (23) 27.2 (22) .84 
Occupational 
dermatitis 

40.9 (18) 34.3 (47) 22.9 (27) 25.9 (21)* .20 

Atopic 
dermatitis 

11.4 (5) 16.1 (22) 16.1 (19) 16.0 (13) .99 

Hand dermatitis 72.7 (32) 56.9 (78) 51.7 (61) 42.0 (34)* .03 
Leg dermatitis 11.4 (5) 1.5 (2) 0.8 (1) 0 (0)* .28 
Facial 
dermatitis 

29.5 (13) 45.3 (62) 44.1 (52) 28.4 (23) .01 

Age > 40 77.3 (34) 75.9 (104) 66.9 (79) 77.8 (63) .75 
 
Relevance of 
positive patch 
test reactions† 
 

     

Current 56.8 (25) 70.1 (96) 70.3 (83) 43.2 (35)* <.01 
Past 18.2 (8) 17.5 (24) 23.7 (28) 22.2 (18) .39 
Unknown 0 (0) 17.3 (22) 16.0 (16) 33.3 (18)* .02 
Debut of 
dermatitis in 
patientswith 
current 
relevance 

     

<1 year 28 (7) 46.9 (45) 42.2 (35) 31.4 (11) .11 
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Current 
relevant 
exposures 
 
Leave-on 9.1 (4) 24.8 (34) 34.7 (41) 6.2 (5) <.01 
Rinse-off 11.4 (5) 16.8 (23) 18.6 (22) 12.3 (10) .38 
Paint 0.0 (0) 5.8 (8) 8.5 (10) 7.4 (6) .65 
Household 
products  

4.5 (2) 11.7 (16) 2.5 (3) 3.7 (3) .05 

Cutting fluids  2.3 (1) 1.5 (2) 0.8 (1) 3.7 (3) .36 
Chemicals  11.4 (5) 5.8 (8) 5.9 (7) 3.7 (3) .75 
Other 15.9 (7) 7.3 (10) 1.7 (2) 13.6 (11) .13 
P-value calculated by Chi Square test. Fischer’s Exact test were used when n < 5. 
†Missing in 15 positive patients 
* Ptrend (2005-2019) < .05 
 
 

Figure legends 

Figure 1. MI patch tested patients across the entire study period. Ptrend 2005-2019 < .01, Ptrend 2005-2009 = .96, Ptrend 2010-2013< 

0.01, Ptrend 2014-2016 = .13, Ptrend 2017-2019 = .96, Ptrend 2014-2019 = .27. 

 

Figure 2. Yearly proportion of patients with MI allergy caused by cosmetics, in relation to all  patch tested patients 

within the respective study year. Trends for Leave-oncosmetics: Ptrend 2005-2019 = .66, Ptrend 2005-2009 (I) = .12, Ptrend 2010-2013 (II) 

= .01, Ptrend 2014-2016 (III) = .11, Ptrend 2017-2019 (IV) = .02.  

 

Figure 3. Yearly risk of MI allergy (unadjusted odds ratios with 95% CI) compared to the total study period (2005-

2019). Vertical red l ines indicate stratification of the study period by key events (I-IV). 

 

Appendices 

See supplementary table 1 

This article is protected by copyright. All rights reserved.



 

 

 

1.50 1.40

1.10

1.80

1.30

2.00

3.10

3.70

5.40

3.80

4.80

2.50

3.40 3.50
3.30

0.00

1.00

2.00

3.00

4.00

5.00

6.00

0

200

400

600

800

1000

1200

1400

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

P
R

EV
A

LE
N

C
E 

(%
)

M
I P

A
TC

H
 T

ES
TE

D
/T

ES
T 

P
O

SI
TI

V
E 

(N
)

MI allergy from 2005-2019

MI patch test negative MI patch test positive Prevalence of MI patch test positive Trend line

This article is protected by copyright. All rights reserved.



 

 

 

0

0.5

1

1.5

2

2.5

3

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

P
er

ce
n

ta
ge

 (
%

)

MI allergy caused by cosmetic products

Rinse-off cosmeticsLeave on cosmetics Leave-on and rinse-off cosmetics combined

Study period I II III IV

This article is protected by copyright. All rights reserved.



 

0.47 0.43
0.33

0.56
0.42

0.62

1

1.24

1.95

1.29

1.71

0.8

1.14 1.17 1.11

0

0.5

1

1.5

2

2.5

3

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

U
n

ad
ju

st
et

 o
d

d
s 

ra
ti

o

Risk of MI allergy in relation to patch test year

Odds ratio 95CI

I
IVII III

Study 
period

This article is protected by copyright. All rights reserved.



 

Year Total tested with 
MI (n) 

MI positive MI positive % (95CI) Not tested 
sensitized 

Not tested for unknown 
reason 

2005 469 7 1.5 (0.6-3.1) 0 0 

2006 650 9 1.4 (0.6-2.6) 0 20 
2007 654 7 1.1 (0.4-2.2) 1 1 

2008 624 11 1.8 (0.9-3.1) 1 0 

2009 750 10 1.3 (0.6-2.4) 5 0 
2010 820 16 2.0 (1.1-3.1) 0 1 

2011 950 29 3.1 (2.1-4.4) 4 4 
2012 1010 37 3.7 (2.6-5.0) 6 0 

2013 1023 55 5.4 (4.1-6.9) 3 0 

2014 1136 43 3.8 (2.8-5.1) 1 2 

2015 1034 50 4.8 (3.6-6.3) 5 2 

2016 1004 25 2.5 (1.6-3.7) 5 4 
2017 969 33 3.4 (2.4-4.7) 2 0 

2018 743 26 3.5 (2.3-5.1) 6 1 

2019 658 22 3.3 (2.1-5.0) 3 0 

Total 12494 380  3.0 (2.7-3.4) 42 35 

Supplementary table 1. Prevalence of MI patch test positive patients from 2005-2019 
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