
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Individual susceptibility to chronic irritant contact dermatitis

de Jongh, C.M.

Publication date
2008

Link to publication

Citation for published version (APA):
de Jongh, C. M. (2008). Individual susceptibility to chronic irritant contact dermatitis. [Thesis,
fully internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:26 May 2023

https://dare.uva.nl/personal/pure/en/publications/individual-susceptibility-to-chronic-irritant-contact-dermatitis(09e94af4-648e-495a-b379-22715839a26f).html


 

 

 

 

 

Chapter 4.2 

 

Cytokine gene polymorphisms and susceptibility to 
chronic irritant contact dermatitis 
 
C.M. de Jongh1, S.M. John2, D.P. Bruynzeel3, F. Calkoen1, F.J.H. van Dijk1, L. Khrenova2, 

T. Rustemeyer3, M.M. Verberk1, S. Keži�1 

Contact Dermatitis – accepted for publication 

 

 
1Coronel Institute of Occupational Health, Academic Medical Center, University of Amsterdam, Amsterdam, 

the Netherlands; 2Department of Dermatology, Environmental Medicine and Health Theory, University of 

Osnabrueck, Osnabrueck, Germany; 3Department of Dermatology, VU University Medical Centre, Amster-

dam, the Netherlands 

 



Chapter 4.2 

 132 

Abstract 

 

Background and objectives  Cytokines play an important role in skin inflammation. We 

determined whether polymorphisms in cytokine genes contribute to the occurrence of oc-

cupational chronic irritant contact dermatitis (CICD).  

Methods  In a case-control study, nine polymorphisms in the genes coding for IL-1�, IL-1�, 

IL-8, IL-10 and TNF-� were determined in 197 patients with CICD. 217 apprentices in vo-

cational training for high-risk occupations for CICD served as controls.  

Results  For all polymorphisms, no differences in genotype distributions were found be-

tween patients and controls. However, in patients with self-reported low levels of wet work 

and irritant exposure, more TNFA -308 variant genotypes (G/A and A/A) were present 

compared with those exposed to higher levels or controls, which indicates a TNFA induced 

increase of susceptibility. In patients with TNFA -308 variant genotypes, the prevalence of 

flexural eczema was higher (48% and 57%) compared to those with wildtype genotype 

(30%). Regarding IL1A -889, prevalence of symptoms of dermatitis was lower in appren-

tices with T/T or C/T genotype (32% and 36%) compared with wildtype genotype (54%; 

C/C). This indicates a protective effect of these variant alleles in acquiring hand dermatitis.   

Conclusions  This study provides evidence that some genetic variations alter susceptibility 

to (chronic) dermatitis. Knowledge of the impact of genetic differences on the risk of CICD 

is essential in predictive testing of individuals at-risk.  
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Introduction 

 

Repetitive contact of the skin to irritants can cause irritant contact dermatitis. High-risk 

occupations for developing chronic irritant contact dermatitis (CICD) include hairdressing, 

health care, metalworking and cleaning. In these professions, the prevalence of CICD is 

high, for example, up to 35% of junior hairdressers have been reported to develop ICD dur-

ing their first year.1 CICD is often located on the hands and forearms, and is characterised 

by dryness, redness, scaling and fissuring of the skin.2 The prognosis of CICD is poor and 

persistent CICD may result in impaired quality of life and loss of work ability.3,4  

CICD is a multifactorial disorder; both genetic and environmental factors play a role in 

its development.5 However, the mechanism of CICD development is not clearly under-

stood. Also, little is known of the predictive value of methods to test an individual’s sus-

ceptibility to acquiring CICD. The prognostic value of, for example, baseline transepider-

mal water loss or a brief sodium lauryl sulphate (SLS) irritation test appears to be poor.1,6,7 

Up to now, one of the few, if not the only established predisposing factor for CICD is hav-

ing a history of atopic dermatitis.8 

Another approach to assess individual susceptibility concerns inflammatory mediators 

in the skin, e.g. cytokines and chemokines. These mediators play an important role in skin 

inflammation by orchestrating cutaneous inflammatory and repair processes.9 The contribu-

tion of cytokines and chemokines in skin irritation was studied in several experimental irri-

tation studies using stratum corneum tape strips, skin suction blister fluids, skin biopsies or 

epidermis-derived fluid.10-14 In genes encoding these cytokines, functional polymorphisms 

were found which are associated with several inflammatory diseases, presumably by influ-

encing the levels of these proteins.15 One study addressed the association between a single 

nucleotide polymorphism (SNP) and individual susceptibility to experimentally-induced 

skin irritation.16 Subjects with a variant tumour necrosis factor (TNF)A -308A allele had a 

lower irritant threshold to SLS, indicating an association between this A allele and in-

creased susceptibility to irritants.  

Knowledge on the role of polymorphisms in genes encoding cytokines that are involved 

in the pathogenesis of CICD, could result in identifying genetic factors leading to CICD 

susceptibility. These predisposing genetic factors may help in the identification of individu-

als at-risk for CICD and could be used for pre-employment counselling and in workers’ 

health surveillance programs. Therefore, we determined whether several polymorphisms in 
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cytokine genes contribute to the occurrence of CICD. Genotypes and variant allele frequen-

cies of nine SNPs in a group of 197 patients with occupational CICD were compared with 

the data of 217 control subjects. We selected a control group which represents the genetic 

distribution of the source population from which the patients originate. So we chose as con-

trols second and third year students in vocational training for high-risk occupations for 

CICD. We selected nine SNPs in five genes coding for cytokines and chemokines that are 

involved in skin irritation,9 based on the following criteria: minor (variant) allele frequen-

cies of > 5%, evidence of functionality in in vitro or human studies and known association 

with inflammatory disease.15 The following SNPs were selected: interleukin (IL)1A -889, 

IL1A +4845, IL1B -511, IL1B -31, IL8 -251, IL10 -1082, IL10 -592, TNFA -308 and TNFA 

-238. Further, based on data obtained by the involved dermatologists, we investigated the 

association of these SNPs with the sub-diagnoses, type IV sensitizations and flexural ec-

zema in CICD patients. In the control group, we investigated the association between these 

SNPs and self-reported skin abnormalities at the hands and flexural eczema. 

 

 

Methods  

 

Study population 

The inclusion criterion for the patients was CICD of the hands or forearms at examination 

during � 3 months, or medically verified CICD of the hands or forearms during at least 1 

period of � 3 months in the past. All consecutive patients who were seen in the Department 

of Dermatology, University of Osnabrueck between November 2005 and March 2007 and 

met the inclusion criteria were invited to participate; only 16 refused for personal reasons. 

197 patients were included in the study. All patients visit this clinic, which is specialised 

for occupational dermatology, by virtue of the statutory employers’ accident liability insur-

ances. Usually they were referred by their local dermatologists. Further, 75% are in-

patients, who participate in a specific interdisciplinary treatment and prevention pro-

gramme, and 25% are out-patients.17 For each patient, a dermatologist completed a detailed 

checklist on sub-diagnoses, course of the disease, patch test results, present or past flexural 

eczema, other atopic signs and occupational activities. The patients were classified using 

the following three diagnoses regarding the hands (i) CICD without atopy, i.e. erythema, 

scaling and fissures, located at the back of the hands or the interdigital web spaces, strictly 
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exposure-dependent course and no signs of atopy, (ii) CICD with atopic skin disposition, 

i.e. clinical features as (i), but additionally previous atopic dermatitis (including flexural 

eczema) or a combination of so called ‘minor criteria’ of skin atopy,18-20 and (iii) irritant-

induced atopic eczema, i.e. predominantly palmar itch, vesicles, erythema, oozing, symmet-

rically present and protracted course after exposure discontinuation.21,22 The patients were 

employed in varying job sectors at the start of their hand eczema: (I) health care sector, (II) 

metal and construction sector, (III) hairdressing and beauty sector, (IV) food and catering 

sector, (V) cleaning sector, (VI) other sector with skin exposure to irritants and (VII) other 

sector without skin exposure to irritants or unemployed/pensioner. For each patient, a com-

bined exposure-score on wet work and skin exposure to irritants was calculated based on 

the patients’ history as obtained by the dermatologist. For each of both exposures the fol-

lowing scores were defined: no exposure (0 points), < 2 h of exposure per working day (1 

point), 2 - 4 h of exposure per day (2 points) and > 4 h of exposure per day (3 points). The 

exposure-score consisted of the sum of the wet work score and the irritant exposure score; 

it was considered ‘low’ if the sum score was 3 points or less, ‘moderate’ if 4 points and 

‘high’ if 5 or 6 points. This classification was chosen to obtain sufficient numbers in each 

class. 

Controls were apprentices in training for one of the following risk-professions for 

CICD: (I) (geriatric) nurses, (II) metalworkers and mechanics, (III) hairdressers or (IV) 

cooks. They were recruited from the second and third school years at vocational schools in 

Osnabrueck, irrespective of skin abnormalities of the hands. The number of controls se-

lected from each vocational training category was roughly based on the number of patients 

per job category (Table 1). In total, 217 controls were included in the study. All controls 

completed a questionnaire on present and past skin abnormalities at the hands that are signs 

of dermatitis, on present and past flexural eczema and on wet work. 

Patients and controls with chronic inflammatory diseases (e.g. rheumatoid arthritis, 

Crohn’s disease, systemic lupus erythematosus and psoriasis) were excluded. The inclusion 

criteria for patients and controls were: Caucasian and age � 18 years. Written informed con-

sent was obtained from each subject before entering the study. The study was approved by 

the Ethical Committee of the University of Osnabrueck.   
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DNA sampling and isolation 

For the collection of DNA material, buccal mucosa cells were used obtained by rubbing the 

inside of the cheeks with a cotton swab on a plastic stick (Medispo, Oud Beijerland, the 

Netherlands). After the mouth was rinsed with water, two swabs were obtained from each 

subject. After sampling, each swab was placed into a 15 ml tube (Greiner Bio-one, Alphen 

a/d Rijn, the Netherlands) with 2 ml of lysis buffer (Puregene® Cell Lysis Solution, Gentra 

Systems, Minneapolis, MN, USA) to disrupt the cells and stabilize the DNA. Genomic 

DNA was extracted using a commercial DNA isolation kit (Puregene®, Gentra Systems, 

Minneapolis, MN, USA) based on a standard proteinase K digestion method, according to 

the manufacturer’s protocol. The tubes were stored at 4 °C up to 3 months before DNA 

isolation. Upon DNA isolation, 12 μl proteinase K solution (20 mg/ml, Merck, Darmstadt, 

Germany) was added to each tube and incubated overnight at 55 °C. After the samples were 

cooled down to room temperature, the swabs were placed inside a 10 ml syringe (BD 

Plastipak, Franklin Lake, NJ, USA) positioned in a 50 ml tube and centrifuged at 3000 rpm 

for 10 min. The obtained solution was added to the tube with the lysis buffer and subse-

quently 0.7 ml protein precipitation solution (Puregene®, Gentra Systems, Minneapolis, 

MN, USA) was added. After centrifugation at 2500 rpm for 15 min, the supernatant con-

taining the DNA was transferred to a new 15 ml tube and 2 ml isopropanol (Fluka, Deisen-

dorf, Germany) was added. Then the tube was centrifuged at 3000 rpm for 15 min and the 

supernatant was removed. The pellet was transferred to a 2 ml polypropylene tube (Fisher 

Emergo, Landsmeer, the Netherlands) and centrifuged at 14000 rpm for 10 min. After re-

moval of the supernatant, the pellet was washed using 1 ml ethanol (70%) and again centri-

fuged at 14,000 rpm for 1 min. After removal of the ethanol, the DNA pellet was resus-

pended in 100 μl of TE buffer (10 mM Tris, 1 mM EDTA; Sigma-Aldrich, Zwijndrecht, the 

Netherlands). The amount of DNA was quantified by absorbance at 260 nm, and an aliquot 

was diluted to a working concentration of 2-10 ng/μl.   

 

Cytokine genotyping 

Genotyping of IL1A -889 (rs1800587), IL1A +4845 (rs17561), IL1B -511 (rs16944), IL1B -

31 (rs1143627), IL8 -251 (rs4073), IL10 -1082 (rs1800896), IL10 -592 (rs1800872), TNFA 

-308 (rs1800629) and TNFA -238 (rs361525) was performed by means of a fluorogenic 5’ 

nuclease PCR TaqMan® assay (Applied Biosystems, Foster City, CA, USA) using reagents 

obtained by Applied Biosystems (Primer/Probe Mix and TaqMan® Universal PCR Master 
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Mix without AmpErase® UNG). Analyses were performed following the manufacturer’s 

protocol and made on an ABI Prism 7700 sequence detection system (Applied Biosystems, 

Foster City, CA, USA). Each plate contained 2 non-template controls and 5 allelic controls. 

Random replicate samples were determined (11% of all samples) and showed intrasubject 

concordance rates of >99%.  

 

Statistics 

The observed genotype frequencies were compared with the expected Hardy-Weinberg 

distribution by �2 test. Linkage disequilibrium (LD) between SNPs was examined using 

Haploview software (version 3.32, Cambridge, MA, USA). To estimate the risk of disease 

conferred by a particular genotype, we calculated the odds ratios (OR) of being a patient 

with 95% confidence intervals (95%-CI) using logistic regression comparing the heterozy-

gous and homozygous variant allele genotype with the homozygous wildtype genotype 

using the additive model. ORs and 95%-CIs for allele frequencies or haplotypes were cal-

culated using �2 test with the more frequent allele or haplotype as reference. To compare 

the genotype of patients in different classes of exposure, an ordinal regression was used 

with genotype as the dependent variable (additive model) and the exposure as the inde-

pendent. The Cochran-Armitage trend test with the additive genetic model was used to 

compare the frequency of flexural eczema and skin abnormalities between genotypes. The 

�2 test served to compare the frequencies of skin abnormalities between two wet work-

groups. P-values are two-sided. Patients or controls with incidental missing data were ex-

cluded from the analysis of that specific variable. The statistical analysis was performed 

using SPSS software version 12.0 (SPSS Inc., Chicago, IL, USA).  

 

 

Results  

 

Characteristics of patients and controls 

In the 197 patients, the age was 39 ± 12 years (mean ± SD) and 63% were female. 93% of 

the patients reported that they were employed in a job with irritant exposure at the start of 

their hand eczema. The median age at the start of hand eczema was 33 years (range 0 - 60 

years), the median duration of occupational irritant skin exposure until the onset of hand 

eczema was 6 years (range 0 – 41 years) and the median duration of hand eczema until the 
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time of the investigation was 4 years (range 6 months – 50 years). The hand eczema was 

diagnosed as CICD without atopy in 28% of the patients, as CICD with atopic skin disposi-

tion in 23% and the remaining 49% was diagnosed as irritant-induced atopic hand eczema. 

The number of patients employed in each job sector at the start of their hand eczema is 

shown in Table 1. The median duration of occupational irritant skin exposure until the on-

set of hand eczema was notably high in the metal and construction sector (Table 1). The 

diagnosis CICD without atopy was most reported in the metal and construction sector and 

the diagnosis irritant-induced atopic hand eczema was most prevalent in the health care, the 

food and catering and the cleaning sectors (Table 1).   

Of the 217 controls, the age was 22 ± 5 years (mean ± SD); 59% were female. The con-

trol subjects were in vocational training to become a (geriatric) nurse (39%), a metalworker 

or a mechanic (24%), a hairdresser (28%), or a cook (9%). Forty percent of the controls 

reported to have skin abnormalities of the hands at present and 33% reported skin abnor-

malities that became first manifest after the start of their vocational training. The most re-

ported present skin abnormalities of the hands, were dry skin (76% of all controls who re-

ported skin abnormalities), redness (47%), fissures (40%), itching (27%) and/or scaling 

(10%). The median duration since start of these present skin abnormalities was 9 months 

and ranged from 1 week up to 36 years. No differences were found between the percentage 

of controls with present skin changes in the four vocational training groups (data not 

shown). 
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Table 1. Number of patients, years of skin irritant exposure until start of hand eczema and sub-

diagnosis of chronic irritant contact dermatitis (CICD) for the job categories at the start of hand ec-

zema. 

Sector Frequency (%)   Sub-diagnosis   

    

Years of exposure 
until start of hand 
eczema            
(median [range]) 

CICD without 
atopy (%) 

CICD with 
atopic skin 
disposition 
(%) 

Irritant-
induced atopic 
hand eczema 
(%) 

Health care sector  65  (33.0)   5.0 [0 - 34] 15.4 21.5 63.1 

Metal and construction sector  47 (23.9) 11.5 [0 - 41] 51.1 25.5 23.4 

Hairdressing and beauty sector  25 (12.7)   4.8 [0 - 41] 24.0 28.0 48.0 

Food and catering sector  11   (5.6)   7.6 [0 - 29] 18.2 9.1 72.7 

Cleaning sector  10   (5.1)   4.0 [0 - 29] 10.0 20.0 70.0 

Other, with skin exposure  26 (13.2)   7.6 [0 - 24] 38.5 15.4 46.1 

Other, without skin exposure  13   (6.6)   0 15.4 38.5 46.2 

Total 197 (100)   6.0 [0 - 41] 27.9 22.8 49.3 

 

 

Genotype distributions in CICD patients and controls 

In both patient and control group, the genotype distributions of the SNPs did not deviate 

from the Hardy-Weinberg equilibrium. We observed that the IL1A -889 SNP was in com-

plete LD with the IL1A +4845 SNP. Only two haplotypes were found for IL1A -889 and 

+4845: C/G and T/T. Also, the IL1B -511 and IL1B -31 SNPs were in complete LD with 

C/T and T/C as the only two haplotypes. Only the results of IL1A -889 and IL1B -31 geno-

type are given in the following sections. No differences in genotype distribution or variant 

allele frequencies were found between the patient and control group for all studied SNPs 

(Table 2). The IL10 -1082 and IL10 -592 SNPs were in LD (D’ = 1.0, LOD = 35). The fre-

quencies of the three IL10 -1082/IL10 -592 haplotypes in the patient group (51%, 30%, and 

19%, for G/C, A/C and A/A haplotype, respectively) did not differ from the control group 

(49%, 27% and 24%, respectively). The ORs and 95%-CIs were 1.07 (0.77 – 1.47) for A/C 

vs. G/C haplotype and 0.78 (0.55- 1.12) for A/A vs. G/C haplotype.  
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Table 2. Distribution of cytokine single nucleotide polymorphism (SNP) genotypes and allele frequen-

cies in CICD patients (n = 197) and controls (n = 217).  

SNP Genotypes or 
alleles 

Patients  n (%) Controls  n (%) OR   (95%-CI) 

IL1A -889 C/C   96 (48.7%) 106 (48.8%) 1 

 C/T   80 (40.6%)  89  (41.0%) 0.99 (0.66 - 1.49) 

 T/T   21 (10.7%)  22  (10.1%) 1.05 (0.55 - 2.04) 

 C allele 272 (69.0%) 301 (69.4%) 1 

 T allele 122 (31.0%) 133 (30.6%) 1.02 (0.76 - 1.36) 

IL1B -31 T/T   85 (43.1%)   86 (39.6%) 1 

 T/C   88 (44.7%) 101 (46.5%) 0.88 (0.58 - 1.33) 

 C/C   24 (12.2%)   30 (13.8%) 0.81 (0.44 - 1.50) 

 T allele 258 (65.5%) 273 (62.9%) 1 

 C allele 136 (34.5%) 161 (37.1%) 0.89 (0.67 - 1.19) 

IL8 -251 T/T   57 (28.9%)   55 (25.3%) 1 

 T/A 103 (52.3%) 115 (53.0%) 0.86 (0.55 - 1.36) 

 A/A   37 (18.8%)   47 (21.7%) 0.76 (0.43 - 1.34) 

 T allele 217 (55.1%) 225 (51.8%) 1 

 A allele 177 (44.9%) 209 (48.2%) 0.88 (0.67 - 1.15) 

IL10 -1082 A/A   45 (22.8%)   53 (24.4%) 1 

 A/G 104 (52.8%) 115 (53.0%) 1.07 (0.66 - 1.72) 

 G/G   48 (24.4%)   49 (22.6%) 1.15 (0.66 - 2.02) 

 A allele 194 (49.2%) 221 (50.9%) 1 

 G allele 200 (50.8%) 213 (49.1%) 1.07 (0.81 - 1.41) 

IL10 -592 C/C 130 (66.0%) 129 (59.4%) 1 

 C/A   59 (29.9%)   74 (34.1%) 0.79 (0.52 - 1.20) 

 A/A     8   (4.1%)   14   (6.5%) 0.57 (0.23 - 1.40) 

 C allele 319 (81.0%) 332 (76.5%) 1 

 A allele   75 (19.0%) 102 (23.5%) 0.77 (0.55 - 1.07) 

TNFA -308 G/G 134 (68.0%) 160 (73.7%) 1 

 G/A   54 (27.4%)   52 (24.0%) 1.24 (0.79 - 1.93) 

 A/A     9   (4.6%)     5   (2.3%) 2.15 (0.70 - 6.57) 

 G allele 322 (81.7%) 372 (85.7%) 1 

 A allele   72 (18.3%)   62 (14.3%) 1.34 (0.93 - 1.94) 

TNFA -238 G/G 182 (92.4%) 195 (89.9%) 1 

 G/A   15   (7.6%)   21   (9.7%) 0.77 (0.38 - 1.53) 

 A/A     0   (0%)     1   (0.5%) - 

 G allele 379 (96.2%) 411 (94.7%) 1 

 A allele   15   (3.8%)   23   (5.3%) 0.71 (0.36 - 1.38) 
The odds ratios (ORs) and 95%-confidence intervals (CIs) were derived from logistic regression comparing 

the heterozygous and homozygous variant allele genotype with the homozygous wildtype genotype. ORs and 

95%-CIs for allele frequencies were calculated with the most frequent allele as the reference.   
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Findings in patient group  

As in our study CICD patients with different sub-diagnoses were included, we investigated 

whether cytokine SNPs might play a role in these sub-classes of patients. However, geno-

type distributions in the three diagnosis groups did not significantly differ from the control 

group (data not shown).  

As we hypothesised that CICD would occur at relatively low exposure in subjects with 

gene-based susceptibility, we divided the patients employed in a job with present skin ex-

posure (n = 180) in three classes: those with a low, moderate and high exposure-score. Us-

ing ordinal regression, we found a significant change towards an increased frequency of 

variant TNFA -308 genotypes (G/A and A/A genotype) as the skin exposure-score de-

creases (P = 0.024; Figure 1). In the patients with a low exposure (n = 32), the TNFA -308 

genotype distribution showed significantly more variant genotypes (44% and 12% for G/A 

and A/A genotype, respectively) than the control group (24% and 2%). The ORs and 95%-

CIs were 3.08 (1.38 – 6.88) for G/A vs. G/G genotype and 9.14 (2.20 – 38.0) for A/A vs. 

G/G genotype. No differences were found in TNFA -308 genotype distribution of patients 

with a moderate or high exposure-score compared with controls (data not shown). For the 

other cytokine SNPs, no such effects were found. No trends were found as regards the 

prevalence of a specific sub-diagnosis or (a history of) flexural eczema in the low, moder-

ate or high exposure-score classes.   

Of all patients, 53% had one or more type IV sensitizations. No clear differences were 

found between the genotype distribution of subjects with and without type IV sensitizations 

(data not shown).  

We studied whether cytokine SNPs might be a predisposing factor for actual or past 

flexural eczema, which was present in 36% of the patients according to the records of the 

dermatologists. In the patients an increasing prevalence was found for TNFA -308 geno-

type: 30% (38/126) of those with wildtype genotype (G/G) had flexural eczema, 48% 

(23/48) of those with G/A genotype and 57% (4/7) of those with A/A genotype (�2 for 

trend, P = 0.014). No relations were found for the other cytokine SNPs.  
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20%
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Exposure-score on wet work and
irritants in patients

n = 217

 
Figure 1. Genotype distribution of the TNFA -308 polymorphism in chronic irritant contact dermatitis 

patients, in the three exposure-score groups according to combined wet work and irritant exposure and 

in controls.  

 

 

Findings in control group 

As 40% of the controls reported skin abnormalities at the hands, we studied whether cyto-

kine SNPs might be a risk factor of skin abnormalities in this group. We found a decreasing 

prevalence of skin abnormalities that were present at the time of the investigation or that 

had started during their vocational training for IL1A -889 genotype: 54% (57/106) of those 

with IL1A -889 wildtype genotype (C/C) had present or past skin abnormalities, 36% 

(32/89) of C/T genotype and 32% (7/22) of T/T genotype (�2 for trend, P = 0.008). Further, 

41% (38/93) of subjects with IL1A -889 C/C genotype reported to have (first) onset of skin 

abnormalities after the start of their vocational training, 27% (22/83) of C/T genotype and 

19% (4/21) of T/T genotype (P = 0.016). No associations were found between the preva-

lence of skin abnormalities and the other cytokine SNPs. The prevalence of present skin 

abnormalities at the hands tended to be higher in controls who reported more than 4 h of 

wet work per day (45%) compared with those who did less than 4 h (33%; P = 0.09). 

Twenty percent of the controls reported in the questionnaire that they had present or 

past flexural eczema. We found no indication of a relation between TNFA -308 genotype or 

any of the other cytokine genotypes and flexural eczema in the control group.  
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Discussion 

 

This is the first study, to our knowledge, that investigated the effect of polymorphisms in 

cytokine genes on the risk of CICD. Although we found no clear differences between the 

patient group and the controls as a whole, three results show interesting effects of cytokine 

SNPs. (i) In patients with low exposure, the variant TNFA -308A allele was associated with 

increased risk of CICD. (ii) The variant TNFA -308A allele was associated with an in-

creased prevalence of flexural eczema in the patient group. (iii) The variant IL1A -889T 

allele was associated with a lower prevalence of dermatitis in the control group.  

As regards the ORs and the 95%-CIs, our study groups were of sufficient size to ex-

clude strong effects (i.e. OR > 2) of cytokine SNPs on risk of CICD. If we had included 

more CICD patients, we might have been able to detect small effects of TNFA -308, TNFA 

-238 and IL10 -592 variant alleles (observed ORs 1.34, 0.71 and 0.77).  

Our control group consisted of apprentices in training for high-risk occupations for 

CICD. We presume that this group represents the genetic distribution of those who have 

chosen for a high risk occupation. We took into account the possibility that in our study 

population a pre-selection process could have occurred, i.e. that persons who know that 

they are sensitive to dermatitis would avoid a high risk occupation. If this were true, the 

apprentices would have a lower prevalence of predisposing SNPs compared to the general 

population. This selection process likely was negligible because the genotype distribution 

of our control group and healthy German Caucasian blood donors was closely similar.23 A 

substantial loss of susceptible control subjects after entering vocational training can be ex-

cluded as, according to the schools, we missed at most one or two apprentices who devel-

oped hand eczema and quit their training. 

Our patient group consisted of cases of occupational CICD visiting the Dermatology 

Department in Osnabrueck. We will have missed some susceptible workers who reduced 

their exposure or moved to an occupation without irritant skin exposure because of the ap-

pearance of hand eczema. This will have shifted our results towards the null-hypothesis. 

Only a prospective cohort study design can prevent such a selection process. The failure to 

show an effect may also be due to the presence of other causes of susceptibility to CICD, 

e.g. high skin exposure to irritants or unknown susceptibility genes. This reduces the impact 

of the genotypes under study in the patient group and shifts the ORs towards unity. In 

summary, regarding the group-wise comparison, we think that some effect of a susceptibil-
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ity polymorphism can have been missed. Our finding that preferentially among the lower 

exposed patients the presence of the variant TNFA -308A allele was increased, fits to the 

assumption that in patients with a high susceptibility, the irritant contact dermatitis appears 

at a lower exposure level compared with the patients with normal susceptibility. We men-

tion that the exposure-score was a rather rough estimate of the patients’ skin exposure and 

we assume that comprehensive occupational skin exposure monitoring would have given an 

even better relation with the presence of the variant TNFA -308A allele.  

As our control group consists of apprentices, who differ from the patients in age, dura-

tion and level of skin exposure to irritants, non-genetic risk factors of CICD can not be in-

vestigated by comparison of the CICD patients with the controls.  

For the first time, an association was revealed between the TNFA -308A allele and the 

prevalence of flexural eczema in CICD patients. A study investigating this SNP in relation 

to risk of atopic dermatitis did not show an association,24 possibly due to the inclusion of 

atopic dermatitis patients with various phenotypes. We have no hypothesis by which 

mechanism this SNP increases the risk of flexural eczema. The variant TNFA -308A allele 

appeared to be associated with a low threshold to acute skin irritation16 and with an in-

creased susceptibility to allergic contact dermatitis.25 This variant allele has also been 

linked to increased TNF-� production,26,27 which, however, was not confirmed by others.28  

In our study, the variant T allele of the IL1A -889 SNP showed a protective effect with 

respect to symptoms of dermatitis at the hands in a group of apprentices involved in high 

risk activities to obtain skin irritation. The IL1A -889T allele has been associated with an 

increased risk of rheumatoid arthritis, periodontitis and Alzheimer’s disease;15 other studies 

showed no association.15,29 Others reported a decreased risk of systemic lupus erythemato-

sus30 and systemic sclerosis.31 An explanation might be found in the fact that rheumatoid 

arthritis, periodontitis and Alzheimer’s disease are generally considered as ‘T helper 1 

(Th1)’ cytokine mediated diseases,32-34 whereas systemic lupus erythematosus and systemic 

sclerosis are typical ‘Th2’-diseases.35,36 Possibly, the IL1A -889T allele exerts its predispos-

ing or preventative effect via Th1 polarization by altered IL-1� expression.  

The IL1A -889 polymorphism is located in the promoter region which may alter tran-

scriptional activity of the IL1A gene.37 We investigated the association between the IL1A -

889 SNP and IL-1� cytokine levels in the stratum corneum. The IL-1� concentration was 

23% and 47% lower in subjects with IL1A C/T genotype and T/T genotype, respectively, 

compared with subjects with the C/C wildtype genotype.38 The reduced cutaneous level of 
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the pro-inflammatory cytokine IL-1� associated with the IL1A -889T allele explains a pro-

tective effect of this allele towards hand dermatitis.  

We observed that the IL1A -889 SNP was in complete LD with the IL1A +4845 SNP 

and IL1B -31 with IL1B -511. This observation has also been reported in the Caucasian 

population by other investigators.31,39 This implicates that the described associations with 

regard to the IL1A -889 SNP and the IL1B -31 SNP also apply to the IL1A +4845 SNP and 

the IL1B -511 SNP, respectively.  

We found a prevalence of symptoms of dermatitis of 40% in our control group, which 

agrees to previously reported frequencies in nursing, hairdressing, metalworking and cook-

ing apprentices.1,40-43 In those groups, the frequencies ranged from a period prevalence of 

23% for at least mild signs of hand eczema during a 2.5 year observation period in metal-

working trainees41 to a point prevalence of 51% in third year hairdressing apprentices.43 In 

the general population, the one-year prevalence of symptoms of hand dermatitis is 6-

12%.8,44  

This study provides evidence that genetic polymorphisms of TNFA -308 and IL1A -889 

influence the susceptibility to (chronic) dermatitis. We expect that further studies of the 

associations as found by us will lead to more insight in the role of the interindividual ge-

netic differences and the occurrence of inflammatory skin disorders. In future, this knowl-

edge will be essential in predictive testing of individuals at-risk in pre-employment coun-

selling and in workers’ health surveillance programs or in the treatment of patients.  
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