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What’s already known about this topic? 

Earlier studies suggested an inverse association between contact allergy and psoriasis, although 

the results have been inconsistent. 

 

What does this study add? 

Our findings revealed a significantly lower overall risk for contact sensitization in individuals 

with psoriasis and lend further support to the potential role of allergen-specific immune 

polarization in contact dermatitis.  

 

Abstract 

Background: Earlier studies suggested an inverse association between contact allergy and 

psoriasis, although the results of clinical studies have been inconsistent. Gene-expression studies 

in human contact allergy focusing on immune responses revealed nickel being an inducer of 

Th1/Th17 and some Th22 immune polarization, whereas fragrances were found to promote a 

Th2-dominated immune activation. 

Objectives: To investigate (i) the epidemiological association between contact allergy and 

psoriasis in a large multicenter cohort and (ii) to analyze the sensitization profile to specific 

allergens in these patients. 

Patients and Methods: Retrospective analysis of patch-tested patients from 56 departments of 

dermatology (1996-2015), including 2,387 patients with psoriasis, and 161,989 control patients. 

All patients with atopic dermatitis were excluded from both groups. 
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Results: The odds ratio (OR) for contact allergy was calculated to be 0.545 in psoriasis patients 

[95% confidence interval: 0.501-0.593]. Logistic regression analyses with several independent 

variables indicated a “protective effect” of having psoriasis for most allergens, independent of 

age, sex, affected body site, and patch test indication. Fragrance mix II (OR = 0.36) and lanolin 

alcohols (OR = 0.38) were found among the least common allergens in psoriatics. In contrast, the 

frequency of contact dermatitis to nickel was only marginally affected in patients with psoriasis 

compared to controls (OR=0.75).  

Conclusions: The inverse association between psoriasis and allergic contact sensitization is likely 

to be not exclusively mediated by psoriasis itself. The polarization of the activated immune 

response by specific allergens may influence occurrence and significance of contact allergies in 

underlying immune-mediated diseases, eventually even beyond the skin.  

 

INTRODUCTION  

Contact dermatitis is a complex yet common problem and a major challenge both for public 

health and immunology. An estimated 15-20% of the general population are affected by contact 

dermatitis, and regarding occupational diseases, irritant contact dermatitis (ICD) and allergic 

contact dermatitis (ACD) range on top of these medical conditions 
1
. Although an impressive 

amount of research has identified two distinct pathophysiological phases in the development of 

ACD, namely sensitization and elicitation phase, the complex immune mechanisms behind them 

are incompletely understood 
2,3

.  

Distinct hapten-specific polarizations of the murine immune system have been observed 

(reviewed in 
4
), but attempts to translate and validate these findings to/in humans have been 

performed with rather low enthusiasm. Frequently expressed concerns comprise the lack of 

mounting allergic responses to clinically relevant allergens in mice (e.g. nickel), and the 

relevance of murine models for human ACD in general 
4
. Only a few human ACD studies 

included skin analyses and most of them addressed either isolated specific markers or allergens 

or grouped immune responses to different allergens into a single concordant immune event 
5-7

. 

Only recently, the analysis of shared and unique ACD transcriptomes, skin sections, and rtPCR 

data from human skin distinguished distinct polarizations of the immune response towards the 

three frequent allergens nickel, fragrance, and rubber: Nickel demonstrated induction of innate 

immunity and a Th1/Th17 signature, whereas fragrances and rubber polarized the immune 

response towards Th2, with smaller shares in Th22 and Th1/Th17 
8
.  
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We therefore became interested to investigate, whether ACD patients with a chronic immune-

mediated disease would show different allergen-specific sensitization profiles than otherwise 

healthy ACD patients. Since psoriasis is one of the best characterized immune-mediated diseases 

with the interleukin-23/Th17 axis playing a major role in its immunopathology, we decided to 

analyze sensitization profiles in ACD patients with psoriasis versus otherwise healthy ACD 

patients. The availability of highly efficient antibodies successfully blocking this immune-

mediated pathway in psoriasis underlines the homogenous immunopathology of this disease 
9,10

 

thus making psoriasis an ideal clinical setting for investigating effects of systemic immune-

deviation on ACD.  

The development and frequencies of contact sensitization in psoriasis patients have been 

discussed controversially. Some former studies showed a significantly lower prevalence of 

contact allergies 
11-13

 whereas others reported an increase of positive patch tests in psoriasis 

patients 
14,15

. To the best of our knowledge, no study has investigated the frequency of specific 

allergens in ACD patients with psoriasis in a sufficiently powered cohort. Therefore, we 

performed a retrospective analysis of data from the Information Network of Departments of 

Dermatology (IVDK) regarding the prevalence of ACD in 2,387 patch-tested psoriasis patients 

from Germany, Austria and Switzerland, and compared the results to a control group of 161,989 

patch-tested ACD patients without psoriasis.  

 

METHODS  

The IVDK is a network of currently 56 departments of dermatology in Germany, Switzerland, 

and Austria, dedicated to the epidemiology of contact allergy. Its structure and routine operating 

procedures are described in detail elsewhere 
16

. Briefly, patients’ history, clinical data including 

a major and a minor diagnosis, and patch test results of all patients patch tested in the 

participating centers are recorded in local databases and, after anonymization, transmitted to the 

IVDK central office at the University of Göttingen twice a year. Data are subject to standardized 

quality control, added to the central IVDK database, and analyzed according to international 

standards 
17

. This retrospective study has been reviewed and approved by the local ethics 

committee at the University Medical Center Göttingen. 

For this data analysis, we selected data of the years 1996 to 2015 from the central database of the 

IVDK. Of the 207,050 patients patch tested in the IVDK during these years, we selected patients 

with major diagnosis “psoriasis”. Among these patients, we limited our selection to those 
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without atopic dermatitis (study group: n = 2,387 patients). The control group consisted of 

patients without any diagnosis of psoriasis and, to ensure homogeneity between the groups, 

without any diagnosis of atopic dermatitis as well (n = 161,989). All IVDK members also are 

members of the German Contact Dermatitis Research Group (DKG). Patch testing and 

evaluation of reactions is performed according to DKG and ESCD guidelines 
18,19

. For this data 

analysis, patch test reactions at day 3 (D3) were considered. In few exceptional cases, when a 

reading was done at D4 instead of D3, this reading was selected. Readings coded as +, ++ or 

+++, i.e. positive reactions with erythema, infiltration, papules and/or (coalescing) vesicles, 

according to scoring, were rated as positive in dichotomized analyses. Patch test preparations 

were purchased from Almirall Hermal, Reinbek, Germany, until 2013, and from SmartPractice 

Europe, Reinbek, Germany, from 2014 on. Patch test exposure time was 24 hours in 24%, and 48 

hours in 76% of the patients. With a few (temporary) exceptions, Finn-Chambers-on-Scanpor (8 

mm inner diameter) were used as test chambers. In recent years, we increasingly started to read 

patch test results also on day 7.  

In order to allow a comparison of sensitization frequencies of baseline series allergens, reaction 

rates were standardized for sex and age (32.5% women < 40 years of age, 32.5% women >= 40 

years of age, 17.5% men < 40 years of age, 17.5% men >= 40 years of age) using previously 

published methods 
20,21

. Statistical significance (p < 0.05) of differences in sensitization 

frequencies was determined by non-overlapping 95% confidence intervals (CI) of standardized 

reaction rates. CIs of reaction rates with zero positive reactions were calculated as published 

earlier 
22. Differences in proportions of population characteristics between the study group and 

the control group were tested for statistical significance with the Chi
2
-test. Data was managed 

and analyzed using the statistical analysis software SAS
©

, version 9.3 (SAS Institute, Cary, NC, 

USA).  

Reaction frequencies to single allergens are influenced by distributions of age and sex 
21

 and in 

addition by a more or less liberal or directed indication for patch testing. All these factors are not 

distributed equally in the study group (psoriasis patients) and the control group. We performed 

logistic regression analyses with positive patch test reactions to baseline series allergens as target 

(dependent) variables, and seven dichotomized independent variables. These were “exclusion of 

contact allergy” as patch test indication, female sex, age of >= 40 years, affected body site 

“hand” / “face” / “leg”, and being a psoriasis patient (member of the study group) or not 

(member of the control group). Logistic regression analyses were performed with 100 as the 

maximal number of iterations. Results are presented as odds-ratio (OR) estimates with profile-
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likelihood CIs. The model used was verified by the Hosmer and Lemeshow goodness-of-fit test 

(p > 0.05). Our data analysis was limited to patch test results with those 19 allergen preparations 

which had been part of the DKG baseline series over the whole study period (1996 – 2015), with 

2 exceptions: Hydroxyisohexyl 3-cyclohexene carboxaldehyde (HICC) was introduced into the 

DKG baseline series in 2002, and fragrance mix II in 2005.  

 

RESULTS   

For a descriptive characterization and easier capture of the differences between patient groups 

with contact dermatitis, the MOAHLFA-index is a well-established instrument to describe 

factors potentially influencing the frequency of sensitization to particular allergens 
21

. In brief, 

this index is used to display the proportion of male sex, occupational, atopic, hand, leg or face 

dermatitis, and age >40 years within patient groups. Our study group (psoriasis patients without 

atopic dermatitis, n=2,387 patients) and our control group (all other tested patients without atopic 

dermatitis, n=161,989 patients) differed significantly in all items of the MOAHLFA (Tab. 1). We 

found significantly more males and slightly higher percentages of patients with occupational 

dermatitis and age of 40 years and more in the study group. The majority (54.5%) of patch-tested 

psoriasis patients had hand dermatitis, whereas only a minority of control group patients showed 

hand involvement (23.6%). An affection of the face and legs was observed far more frequently in 

the control group (Tab. 1). A more detailed analysis of our data revealed important differences in 

indications for patch testing in the patient groups. Of the study group (psoriasis patients), 59.4% 

(n=1,418) were tested to exclude contact allergy, while this was the case in only 36.8% 

(n=59,683) of the control group patients (P<0.001). 

We identified 2,294 patients (96.1%) in the study group and 146,873 patients in the control 

group (90.6%) who were patch tested with the DKG baseline series. 578 of 2,294 (25%) patients 

in the study group, and 57,155 of 146,873 (39%) patients in the control group showed at least 

one positive reaction to the baseline series allergens presented in this study. The difference was 

statistically significant (P<0.001). Patient numbers as well as age- and sex-standardized 

proportions of patients with positive reactions to the 19 baseline series allergens are listed in 

table 2. In accordance with the lower overall proportion of positive reactions in the study group, 

lower reaction frequencies were observed with all of these 19 allergen preparations. However, in 

4 cases, statistical significance was not reached: cobalt chloride, methylchloroisothiazolinone / 

methylisothiazolinone (MCI/MI), mercapto mix, and paraben mix. One can expect sensitization 

frequencies to be lower in those subgroups of patients who are tested to exclude contact allergy 
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when compared to those tested because of suspected contact allergy. Therefore, we compared 

patch test results in these subgroups of patients, separately for the study and the control group 

(Tab. S1+S2). In the study group, only fragrance mix II showed a significantly reduced age- and 

sex-standardized percentage of positive reactions in the subgroup tested for exclusion of contact 

allergy (0.6% vs. 2.9%), while there was no significant difference with all other 18 of the 19 

allergens. In contrast, reaction frequencies to all allergens were significantly reduced in the 

control group among those tested in order to exclude contact allergy. The detailed results of 

these subgroup analyses are displayed in the supplemental files.  

Analyzing our large cohort of patch-tested patients with psoriasis (n=2,387) in comparison to all 

other tested individuals (n=161,989) from 56 allergy departments in Germany, Austria and 

Switzerland, we found a significantly lower risk for contact sensitization in psoriasis patients to 

the 19 baseline series allergens (listed in Tab. 2). The odds ratio for contact allergy was 

calculated to be 0.545 [95% CI: 0.501-0.593] in psoriasis patients, without any further 

consideration of allergens and circumstances.  

As mentioned earlier, reaction frequencies to single allergens are influenced by distributions of 

age and sex 
21

 and in addition by a more or less liberal or directed indication for patch testing. 

Since all these factors are not distributed equally in the study group and control group, we 

consolidated our results by logistic regression analyses with several independent parameters. 

Results of these logistic regression analyses with positive patch test reactions to one of the 19 

baseline series allergens as target variables, and the seven independent variables indication 

“exclusion of contact allergy”, sex, age ≥ 40 years, affected body site “hand” / “face” / “leg”, and 

being a psoriasis patient (member of the study group) or not (member of the control group) are 

presented in table 3. With two exceptions (paraben mix and mercapto mix), ORs for being a 

psoriasis patient were significantly below 1, indicating a “protective effect” concerning 

sensitization to these allergens, independent of age, sex, affected body site, and patch test 

indication. Interestingly, this effect was most convincingly found with thiuram mix (OR = 0.34), 

fragrance mix II (OR = 0.36), and lanolin alcohols (OR = 0.38). Although other allergens were 

calculated with even lower or equal ORs (zinc diethyldithiocarbamate OR = 0.29, IPPD OR = 

0.37), they were found positive in only seven or less psoriasis patients, thus this data basis needs 

to be considered less solid. In contrast, the “protective effect” of being a psoriasis patient 

regarding nickel allergy was much less pronounced; the corresponding OR was still significantly 

reduced, but this was in fact the least affected allergen (OR = 0.75), closely followed by cobalt 

(OR = 0.70). Being female was associated with a more than fourfold increased risk of nickel 
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sensitization (OR = 4.70) and with an increased risk of fragrance allergy, but to a lesser extent. 

An age of 40 years or more posed a higher risk of fragrance allergy and sensitization to Balsam 

of Peru but had a “protective” effect concerning nickel and cobalt allergy. Indication “exclusion 

of contact allergy” significantly lowered the risk of sensitization to all allergens included in this 

analysis.  

In addition to the baseline series allergens, we also analyzed our study group for sensitization to 

external drugs. Patch tests with ingredients of medical creams and ointments, mainly topical 

corticosteroids and topical vitamin D3 analogs, were performed in 102 of the 2,387 psoriasis 

patients. However, no positive reactions to any of the common topical psoriasis treatments were 

found (two questionable positive reactions to the irritant dithranol).  

 

DISCUSSION 

The aim of our study was to analyze the specific contact sensitization profiles of psoriasis 

patients. We therefore compared the patch-test results and detailed clinical features of a large 

cohort of patients with psoriasis (n = 2,387) and a large cohort of non-psoriatic individuals (n = 

161,989), both without atopic background, from 56 allergy departments in Germany, Austria and 

Switzerland. This resulted in a comprehensive data set that allowed us to rule out many possible 

confounders by logistic regression analysis. Our findings revealed a significantly lower overall 

risk for contact sensitization in individuals with psoriasis (OR 0.545).  

The prevalence of contact sensitization in psoriasis patients has been discussed controversially 

before. Some studies showed a significantly lower prevalence of contact allergies in psoriatics 

compared to healthy individuals, with odds ratios of 0.58 respectively 0.64 compared to other 

patients, adjusted for age and sex 
11-13

. These studies are in line with our data. Other studies lead 

to contradictory results, describing 42.7% or 68% psoriasis patients with positive patch tests to 

baseline series allergens 
14,15

. The two last cohorts, however, were from monocenter studies and 

included only 110 and 47 patients that were tested with the local standard series. Another recent 

monocentric study did not find a significant difference in sensitization to allergens from an 

extended European baseline series in 2,349 psoriasis patients and 39,910 non-psoriasis patch-test 

patients 
23

. However, results were not adjusted for age or sex or other confounding factors like in 

our study and included patients with atopic background (remarkably, 30% of patients in both 

groups were reported with coexisting atopic dermatitis). Previous analyses have shown similar 

results for patients with atopic eczema 
24

. Therefore, the atopic predisposition in the latter study 
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must be considered a significant confounding factor and might explain the difference in results 

compared to our non-atopic study cohort. 

Several other factors may also have contributed to the apparently contradictory findings from 

different studies on contact sensitization in psoriasis, such as ongoing treatment with UV-light, 

topical immunomodulators or systemic immune suppressants. Diagnostic criteria for psoriasis 

may differ as well as may the exact patch testing protocols.  

Still, to the best of our knowledge, our study population is largest cohort ever investigated on 

this question, and our results on the lower frequency match almost perfectly the only earlier 

Danish study on a larger population outside a single medical center 
13

.   

Many factors might influence the allergic sensitization rates in a cohort of patients, including 

sex, age, but also indication for patch testing or localization of the allergic contact dermatitis. For 

example, a larger percentage of patients in our study group (59.4%) were patch tested to 

specifically exclude contact allergies (compared to only 36.8% in the control group) because the 

clinicians did not suspect an underlying contact allergy. This could make a higher percentage of 

positive reactions more likely among the control group and might influence the overall outcome. 

Also for example the frequency of hand dermatitis was higher among the study group compared 

to the control group. Like hand dermatitis, psoriatic inflammation of the hands is associated with 

epidermal barrier dysfunction 
25

. One might therefore expect an increased frequency of contact 

allergies due to the elevated allergen penetration among those patients.  

To rule out these confounders we performed a logistic regression analysis including these items 

as independent variables. With two exceptions (paraben mix and mercapto mix), being a 

psoriasis patient was associated with a “protective effect” on sensitization to the allergens from 

the baseline series, independent of age, sex, affected body site, and also patch test indication. 

In addition, the results of our logistic regression analysis replicated well-known associations, e.g. 

between hand dermatitis and glove allergens (thiuram mix, OR 3.58), females and nickel 

sensitization (OR 4.70), higher age and balsam of Peru sensitization (OR 2.50) or leg dermatitis 

and lanolin alcohols (OR 4.45), underlining the trustworthiness of our results 
26-29

. 

An important aim of our study was the comprehensive analysis of the allergen-specific 

sensitization profile of psoriasis patients. With this we wanted to gain detailed insight into the 

influence of systemic IL23/Th17-polarized inflammation in psoriasis on different contact 

allergens. By focusing our analysis on the contact allergens of the baseline series, we again 
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found a consistently lower frequency of reactions in the psoriasis group. This effect was most 

pronounced with thiuram mix (OR = 0.34), fragrance mix II (OR = 0.36) and lanolin alcohols 

(OR = 0.38). Of note, the immune response triggered by these allergens differs significantly from 

the inflammatory cytokines involved in psoriasis 
8
. Interestingly, former studies showed elevated 

sensitization rates of these allergens in atopic dermatitis, a chronic inflammatory skin disease 

leaning towards a Th2-polarized immune response 
24

. Suffering from psoriasis would thus result 

in lower sensitization respectively “protection” to Th2-inducing allergens. As expected, we 

observed in our study almost the opposite effect of sensitization rates with the Th1/Th17-

polarizing haptens nickel and cobalt. These two haptens resulted in only slightly reduced positive 

patch test results in psoriasis patients (ORs 0.75 and 0.70).  

Potential limitations of our study are that we do not have any information on the history and 

duration of psoriasis or concomitant diseases in the individual patients as well as we do not have 

late readings in all patch test patients. Both, disease duration of psoriasis and date of patch test 

reading might be of interest when comparing reaction profiles of psoriasis patients and healthy 

controls. In previous reports, psoriasis patients with longer disease duration were found to have a 

higher rate of patch test positivity to topical drugs, nickel, and fragrances compared to newly 

diagnosed psoriasis patients 
30

. In addition, it was only recently reported that patch test reactions 

to nickel reach their maximum 2-3 days later in psoriasis patients compared to non-psoriatic 

patients 
7
, suggesting a benefit of late readings at day 7.  

Taking together, psoriasis and contact dermatitis both involve complex immune processes that 

make it difficult to understand what happens in case of their co-occurrence. Our findings provide 

evidence from a large cohort of patch test patients with and without psoriasis, lending further 

support to the potential role of allergen-specific immune polarization in contact dermatitis.  
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TABLES 

Tab. 1: MOAHLFA-indices of the study and the control group.  

 

MOAHLFA-index Study group 

(n= 2,387) 

Control group 

(n= 161,989) 

Significance 

count percent count percent p-value of chi-square test 

Male M 1,061 44.4   60,399  37.3 <0.0001 

Occupational dermatitis O 355 14.9   21,196  13.1 0.0102 

Atopic dermatitis A 0* 0.0       0*   0.0 - 

Hand dermatitis H 1,300 54.5   38,158  23.6 <0.0001 

Leg dermatitis L 101 4.2   20,632  12.7 <0.0001 

Face dermatitis F 47 2.0   24,018  14.8 <0.0001 

Age ≥ 40 years A 1,852 77.6  119,307  73.7 <0.0001 

 

* Atopic dermatitis patients were excluded, according to the study design. 

 

 



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

Tab. 2: Patch testing with 19 allergens from the DKG baseline series, 1996-2015. Vehicle was petrolatum unless otherwise indicated. 

Significant differences in age- and sex-standardized proportions of patients with positive reactions are marked in bold print.  

 

  Study group (n=2,294) Control group (n=146,873) 

Substance Test 

concentration 

Number of 

patients 

tested  

Patients with 

positive 

reactions 

Age-  and sex- 

standardized % 

positive [95% CI] 

Number of 

patients 

tested  

Patients with 

positive 

reactions 

Age-  and sex- 

standardized % 

positive [95% CI] 

Nickel sulfate 5 % 2,214 229 13.6 [11.7 - 15.6] 143,046 20,265 16.9 [16.7 - 17.1] 

Fragrance mix I 8 % 2,230 96 4.5 [3.4 - 5.6] 143 835 13 606 8.4 [8.2 - 8.5] 

Cobalt chloride  1 % 2,242 84 4.5 [3.4 - 5.7] 143,927 7330 5.8 [5.7 - 6.0] 

Balsam of Peru 

(Myroxylon pereirae) 

25 % 2,239 102 3.8 [2.9 - 4.6] 143,977 13 169 7.6 [7.5 - 7.7] 

Potassium dichromate 0.5 % 2,245 57 2.2 [1.5 - 2.9] 144,093 5702 3.7 [3.6 - 3.8] 

Methylchloroisothiazolinone 

/ methylisothiazolinone 

(MCI/MI) 

100 ppm aq. 2,239 41 2.0 [1.2 - 2.7] 143,801 4043 2.7 [2.6 - 2.8] 

Fragrance mix II * 14 % 1,474 26 1.7 [0.8 - 2.6] 85,466 4322 4.5 [4.3 - 4.6] 

Colophony  20 % 2,239 36 1.2 [0.8 - 1.7] 144,103 6054 4.1 [4.0 - 4.2] 

Lanolin alcohols 30 % 2,241 21 0.9 [0.4 - 1.3] 144,152 4732 2.9 [2.8 - 3.0] 

Hydroxyisohexyl 3-

cyclohexene carboxal-

dehyde (HICC) ** 

5 % 1,709 15 0.9 [0.5 - 1.4] 105,132 2167 1.9 [1.8 - 2.0] 
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Oil of turpentine 10 % 2,240 23 0.8 [0.4 - 1.2] 143,966 2952 1.9 [1.8 - 1.9] 

Thiuram mix  1 % 2,237 22 0.8 [0.4 - 1.1] 144,118 3207 2.2 [2.1 - 2.3] 

Epoxy resin 1 % 2,194 21 0.8 [0.4 - 1.3] 143,821 2266 1.5 [1.4 - 1.6] 

Paraben mix 16 % 2,243 17 0.8 [0.3 - 1.3] 143,875 1741 1.1 [1.0 - 1.1] 

Formaldehyde 1 % aq. 2,242 16 0.6 [0.2 - 0.9] 144,196 1974 1.4 [1.3 - 1.4] 

Mercapto mix (without 

MBT) 

1 % 2,242 11 0.5 [0.1 - 0.8] 143,738 900 0.6 [0.6 - 0.7] 

N-Isopropyl-N'-phenyl-p-

phenylenediamine (IPPD) 

0.1 % 2,241 7 0.3 [0.0 - 0.6] 144,221 1086 0.8 [0.7 - 0.8] 

Cetearyl alcohol 20 % 2,243 7 0.3 [0.0 - 0.6] 144,217 1613 0.9 [0.8 - 0.9] 

Zinc diethyldithio-

carbamate 

1 % 2,244 4 0.1 [0.0 - 0.3] 144,234 761 0.5 [0.5 - 0.5] 

 

* Reduced number of patients tested since fragrance mix II was not part of the baseline series before 2005. 

** Reduced number of patients tested since HICC was not part of the baseline series before 2002. 
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Tab. 3: Logistic regression analyses with positive patch test reactions to baseline series allergens as target (dependent) variables, and seven 

dichotomized independent variables (female sex, age of >= 40 years, affected body site “hand” / “face” / “leg”, “exclusion of contact allergy” as 

patch test indication, and being a psoriasis patient or not). Results are presented as odds ratios (OR) with 95% confidence intervals (profile 

likelihood method). Significant effects are presented with boldfaced numbers. For clarity reasons, we italicized the insignificant results. 

 

 

Target variables 

Odds ratio [95% confidence interval] of independent variables 

Psoriasis patient Indication 

„exclusion of 

contact allergy“ 

Female sex Age 40+ years Affected body site 

“hand” 

Affected body site 

“face” 

Affected body site 

“leg” 

Nickel sulfate  0.75 [0.65 – 0.86] 0.84 [0.82 – 0.87] 4.70 [4.51 – 4.91] 0.54 [0.52 – 0.56] 1.16 [1.11 – 1.20] 1.04 [1.00 – 1.09] 0.59 [0.56 – 0.63] 

Fragrance mix I 0.47 [0.38 – 0.58] 0.73 [0.71 – 0.76] 1.27 [1.22 – 1.32] 1.85 [1.76 – 1.94] 1.12 [1.07 – 1.17] 1.21 [1.15 – 1.27] 1.55 [1.47 – 1.63] 

Cobalt chloride  0.70 [0.56 – 0.87] 0.76 [0.72 – 0.79] 1.93 [1.83 – 2.04] 0.68 [0.68 – 0.72] 1.46 [1.38 – 1.54] 0.91 [0.85 – 0.98] 0.69 [0.63 – 0.76] 

Balsam of Peru 0.54 [0.44 – 0.66] 0.79 [0.76 – 0.82] 1.14 [1.10 – 1.19] 2.50 [2.37 – 2.64] 0.90 [0.86 – 0.95] 1.01 [0.96 – 1.07] 1.83 [1.74 – 1.92] 

Potassium dichromate  0.56 [0.42 – 0.72] 0.72 [0.68 – 0.76] 0.87 [0.82 – 0.92] 1.41 [1.32 – 1.50] 1.51 [1.42 – 1.60] 0.75 [0.68 – 0.82] 0.84 [0.76 – 0.91] 

MCI/MI  0.60 [0.43 – 0.80] 0.74 [0.69 – 0.79] 1.04 [0.98 – 1.11] 1.46 [1.35 – 1.57] 1.82 [1.68 – 1.96] 1.57 [1.44 – 1.72] 0.93 [0.83 – 1.03] 

Fragrance mix II  0.36 [0.23 – 0.51] 0.73 [0.68 – 0.78] 1.18 [1.10 – 1.26] 1.77 [1.62 – 1.93] 1.20 [1.11 – 1.30] 1.25 [1.14 – 1.36] 1.30 [1.19 – 1.42] 

Colophony  0.40 [0.28 – 0.55] 0.71 [0.67 – 0.75] 1.27 [1.20 – 1.34] 1.14 [1.07 – 1.22] 1.30 [1.21 – 1.39] 1.08 [1.00 – 1.17] 1.85 [1.72 – 1.98] 

Lanolin alcohols  0.38 [0.24 – 0.57] 0.66 [0.62 – 0.71] 1.18 [1.11 – 1.26] 1.44 [1.32 – 1.56] 1.05 [0.96 – 1.15] 1.17 [1.06 – 1.29] 4.45 [4.15 – 4.78] 

HICC  0.41 [0.24 – 0.66] 0.72 [0.65 – 0.79] 1.38 [1.26 – 1.52] 1.64 [1.46 – 1.83] 1.38 [1.24 – 1.54] 1.42 [1.26 – 1.59] 0.64 [0.55 – 0.75] 

Oil of turpentine  0.55 [0.35 – 0.81] 0.72 [0.66 – 0.77] 1.13 [1.05 – 1.22] 1.50 [1.36 – 1.65] 1.10 [1.00 – 1.21] 1.03 [0.92 – 1.15] 1.68 [1.52 – 1.86] 

Thiuram mix  0.34 [0.22 – 0.51] 0.55 [0.51 – 0.60] 1.16 [1.08 – 1.25] 1.39 [1.28 – 1.52] 3.58 [3.29 – 3.89] 0.92 [0.80 – 1.05] 1.83 [1.63 – 2.05] 
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Epoxy resin 0.60 [0.38 – 0.91] 0.51 [0.46 – 0.56] 0.47 [0.43 – 0.51] 1.18 [1.07 – 1.30] 1.55 [1.40 – 1.71] 1.73 [1.54 – 1.94] 0.81 [0.69 – 0.94] 

Paraben mix 0.74 [0.44 – 1.16] 0.70 [0.63 – 0.77] 0.70 [0.64 – 0.77] 1.37 [1.21 – 1.56] 1.05 [0.92 – 1.19] 0.91 [0.77 – 1.07] 3.01 [2.68 – 3.38] 

Formaldehyde 0.48 [0.28 – 0.75] 0.75 [0.68 – 0.82] 1.00 [0.91 – 1.10] 1.15 [1.04 – 1.28] 1.64 [1.47 – 1.82] 0.98 [0.85 – 1.13] 1.19 [1.03 – 1.36] 

Mercapto mix (w/o MBT) 0.67 [0.34 – 1.15] 0.63 [0.54 – 0.72] 0.69 [0.60 – 0.79] 0.96 [0.83 – 1.11] 1.90 [1.64 – 2.21] 0.56 [0.42 – 0.73] 1.11 [0.89 – 1.37] 

IPPD 0.37 [0.16 – 0.72] 0.53 [0.46 – 0.61] 0.73 [0.65 – 0.83] 1.07 [0.94 – 1.23] 1.87 [1.64 – 2.15] 0.90 [0.73 – 1.11] 0.93 [0.75 – 1.14] 

Cetearyl alcohol 0.40 [0.17 – 0.78] 0.69 [0.62 – 0.76] 1.19 [1.07 – 1.32] 2.35 [1.98 – 2.81] 0.94 [0.79 – 1.10] 0.83 [0.68 – 1.00] 5.48 [4.88 – 6.16] 

Zinc 

diethyldithiocarbamate 

0.29 [0.09 – 0.67] 0.53 [0.45 – 0.63] 1.14 [0.99 – 1.33] 1.53 [1.28 – 1.85] 3.41 [2.85 – 4.08] 0.80 [0.58 – 1.08] 3.08 [2.51 – 3.78] 
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Tab. S1: Subgroup analysis of patients from study group: patch test results with 19 allergens of the DKG baseline series, 1996-2015.

Subgroup I of study group:
Indication “Exclusion of contact

allergy”

Subgroup II of study group:
All other indications than subgroup I

Substance Test
concentration

Number
of

patients
tested

Patients
with

positive
reactions

Age- and sex-
standardized %

positive [95% CI]

Number
of

patients
tested

Patients
with

positive
reactions

Age- and sex-
standardized %

positive [95% CI]

Nickel sulfate 5 % pet. 1,323 135 13.2 [10.7 - 15.7] 891 94 14.2 [11.2 -17.3]

Fragrance mix I 8 % pet. 1,330 48 3.9 [2.5 - 5.2] 900 48 5.4 [3.6 -7.1]

Cobalt chloride 1 % pet. 1,335 42 3.7 [2.3 - 5.0] 907 42 5.7 [3.7 -7.7]

Balsam of Peru (Myroxylon
pereirae)

25 % pet. 1,333 54 3.6 [2.4 - 4.7] 906 48 4.2 [3.0 -5.5]

Potassium dichromate 0.5 % pet. 1,334 29 1.6 [0.9 - 2.3] 911 28 3.0 [1.7 -4.3]

Fragrance mix II * 14 % pet. 837 9 0.6 [0.2 - 1.0] 637 17 2.9 [1.2 -4.7]

Colophony 20 % pet. 1,335 19 1.0 [0.5 - 1.5] 904 17 1.6 [0.7 -2.5]

Methylchloroisothiazolinone
/ methylisothiazolinone
(MCI/MI)

100 ppm aq. 1,332 20 1.4 [0.6 - 2.2] 907 21 2.7 [1.3 -4.2]

Lanolin alcohols 30 % pet. 1,334 12 1.0 [0.3 - 1.7] 907 9 0.7 [0.2 -1.1]

Hydroxyisohexyl 3-
cyclohexene carboxaldehyde
(HICC) **

5 % pet. 990 9 0.8 [0.1 - 1.6] 719 6 0.8 [0.0 -1.7]

Thiuram mix 1 % pet. 1,333 8 0.5 [0.1 - 0.8] 904 14 1.3 [0.5 -2.0]

Oil of turpentine 10 % pet. 1,333 16 1.0 [0.4 - 1.6] 907 7 0.5 [0.1 -0.9]

Epoxy resin 1 % pet. 1,315 13 0.8 [0.2 - 1.3] 879 8 0.9 [0.1 -1.7]

Formaldehyde 1 % aq. 1,333 9 0.4 [0.1 - 0.7] 909 7 0.8 [0.1 -1.5]

Zinc diethyldithiocarbamate 1 % pet. 1,335 1 0.1 [0.0 - 0.4] 909 3 0.2 [0.0 -0.3]

Mercapto mix (without MBT) 1 % pet. 1,335 3 0.3 [0.0 - 0.7] 907 8 0.7 [0.2 -1.2]

N-Isopropyl-N'-phenyl-p-
phenylenediamine (IPPD)

0.1 % pet. 1,334 5 0.4 [0.0 - 0.9] 907 2 0.1 [0.0 -0.3]

Paraben mix 16 % pet. 1,335 10 1.0 [0.2 - 1.7] 908 7 0.7 [0.0 -1.3]

Cetearyl alcohol 20 % pet. 1,335 3 0.3 [0.0 - 0.8] 908 4 0.3 [0.0 -0.6]

* Reduced number of patients tested since fragrance mix II was not part of the baseline series before 2005.

** Reduced number of patients tested since HICC was not part of the baseline series before 2002.
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Tab. S2: Subgroup analysis of patients from control group: patch test results with 19 allergens of the DKG baseline series, 1996-2015.

Subgroup I of control group:
Indication “Exclusion of contact

allergy”

Subgroup II of control group:
All other indications than subgroup I

Substance Test
concentration

Number
of

patients
tested

Patients
with

positive
reactions

Age- and sex-
standardized %
positive [95%

CI]

Number of
patients
tested

Patients
with

positive
reactions

Age- and sex-
standardized %

positive [95% CI]

Nickel sulfate 5 % pet. 54,202 6,785 15.5 [15.1 - 15.8] 88,844 13,480 17.8 [17.5 -18.1]
Fragrance mix I 8 % pet. 54,462 4,325 6.9 [6.7 - 7.1] 89,374 9,281 9.3 [9.1 -9.5]
Cobalt chloride 1 % pet. 54,464 2,240 4.9 [4.7 - 5.1] 89,464 5,090 6.4 [6.2 -6.6]
Balsam of Peru (Myroxylon
pereirae)

25 % pet. 54,505 4,456 6.6 [6.4 - 6.8] 89,473 8,713 8.2 [8.0 -8.4]

Potassium dichromate 0.5 % pet. 54,526 1,724 3.0 [2.9 - 3.2] 89,568 3,978 4.2 [4.0 -4.3]
Fragrance mix II * 14 % pet. 31,281 1,292 3.6 [3.3 - 3.8] 54,186 3,030 5.0 [4.8 -5.2]
Colophony 20 % pet. 54,533 1,852 3.2 [3.1 - 3.4] 89,571 4,202 4.6 [4.4 -4.7]
Methylchloroisothiazolinone /
methylisothiazolinone
(MCI/MI)

100 ppm aq. 54,413 1,238 2.1 [2.0 - 2.3] 89,389 2,805 3.0 [2.9 -3.1]

Lanolin alcohols 30 % pet. 54,541 1,453 2.4 [2.2 - 2.5] 89,612 3,279 3.2 [3.1 -3.3]
Hydroxyisohexyl 3-
cyclohexene carboxaldehyde
(HICC) **

5 % pet. 39,196 633 1.5 [1.4 - 1.7] 65,937 1,534 2.1 [2.0 -2.3]

Thiuram mix 1 % pet. 54,550 783 1.4 [1.3 - 1.5] 89,569 2,424 2.6 [2.5 -2.8]
Oil of turpentine 10 % pet. 54,458 901 1.5 [1.4 - 1.6] 89,509 2,051 2.1 [2.0 -2.2]
Epoxy resin 1 % pet. 54,435 525 0.9 [0.8 - 1.0] 89,387 1,741 1.9 [1.8 -2.0]
Formaldehyde 1 % aq. 54,549 604 1.1 [1.0 - 1.2] 89,648 1,370 1.5 [1.4 -1.6]
Zinc diethyldithiocarbamate 1 % pet. 54,563 182 0.3 [0.2 - 0.3] 89,672 579 0.6 [0.6 -0.7]
Mercapto mix (without MBT) 1 % pet. 54,432 247 0.5 [0.4 - 0.5] 89,307 653 0.7 [0.7 -0.8]
N-Isopropyl-N'-phenyl-p-
phenylenediamine (IPPD)

0.1 % pet. 54,559 249 0.4 [0.4 - 0.5] 89,663 837 1.0 [0.9 -1.0]

Paraben mix 16 % pet. 54,436 537 0.9 [0.8 - 0.9] 89,440 1,204 1.2 [1.1 -1.3]
Cetearyl alcohol 20 % pet. 54,574 511 0.7 [0.7 - 0.8] 89,644 1,102 1.0 [0.9 -1.0]

* Reduced number of patients tested since fragrance mix II was not part of the baseline series before 2005.

** Reduced number of patients tested since HICC was not part of the baseline series before 2002.
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