
mask. Obtaining information from the manufacturers was important

to help us to find an appropriate alternative mask, and allowing the

policeman to return to full duties.
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F IGURE 2 Positive patch test
reaction to both PPD and IPPD (A) and
the black rubber of his own gas
mask (B).
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Contact allergies to rubber accelerators used in the production of pro-

tective gloves, including thiurams, dithiocarbamates, benzothiazoles,

and 1,3-diphenylguanidine are frequent in patients with work-related

hand eczema, particularly in cleaning personnel, food handlers and

healthcare workers.1,2 To find suitable protective gloves for these

individuals remains a challenge. Accelerator-free rubber gloves might

be an alternative.2,3

CASE REPORT

A 58-year-old female cleaner and kitchen help with a history of atopic

dermatitis presented with hand eczema which reportedly had lasted

already for 6 years. Patch tests were performed and read according to

the guidelines of the German Contact Dermatitis Research Group

(DKG)4 using the DKG baseline series as well as DKG ointment bases,

preservatives, rubber, and disinfectants series as well as a sample of

the disposable nitrile glove Purple Nitril-Xtra (Halyard Health) which

had been used by the patient both at work and at home. A larger

piece of the glove moistened with water was tested semi-open ‘as is’,
covered with a tape without a chamber (Fixomull stretch, BSN Medi-

cal).5 Patch tests were removed on day (D) 2. At D3, positive reactions

were found to potassium dichromate 0.5% pet (+), thiuram mix 1%

pet. (+++), tetramethylthiuram monosulfide 0.25% pet. (++), tetra-

ethylthiuram disulfide 0.25% pet. (++), and dipentamethylenethiuram

disulfide 0.25% pet. (+) as well as a doubtful reaction (?+) to zinc

diethyldithiocarbamate 1% pet. (all from SmartPractice Europe)

(Figure 1A) and a marked and long-lasting positive reaction to the

tested nitrile glove (+) which contains dithiocarbamates according to

the manufacturer's information (Figure 1B). A partially work-related

F IGURE 1 Initial patch test at D3
with positive reactions to chromium,
thiuram-mix, tetramethylthiuram
monosulfide (TMTM), tetraethylthiuram
disulfide (TETD), and
dipentamethylenethiuram disulfide
(DPTD), a doubtful reaction to zinc
diethyldithiocarbamate (ZDEC), and a
positive reaction to Purple Nitril-Xtra
(Halyard Health) (A), positive patch test
reaction to Purple Nitril-Xtra (Halyard
Health) at D7 (B), positive patch test
reaction to SHIELDskin Orange Nitrile
300 (Shield Scientific) and negative patch
test reaction to the second selected nitrile
glove marketed as accelerator-free at
D3 (C).
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allergic contact dermatitis of the hands due to sensitization to rubber

accelerators was diagnosed. Two disposable nitrile gloves marketed as

accelerator-free medical gloves were selected for the patient to be

used at home and at work. To our surprise, patch testing the patient

with these gloves (as described above) led to a positive reaction (+) to

SHIELDskin Orange Nitrile 300 (Shield Scientific) at D3 (Figure 1C).

In a collaboration with the Institution for Statutory Accident Insur-

ance and Prevention in the Healthcare andWelfare Services (BGW) and

the Institute for Occupational Safety and Health of the German Social

Accident Insurance (IFA), St. Augustin, Germany, a qualitative analysis

using methyl tert-butylether extraction and sonication followed by gas

chromatography and mass spectrometry (for details see supplement) at

the IFA revealed that the analysed two different charges of the glove

contained zinc diethyldithiocarbamate, zinc dibutyldithiocarbamate and

an unclassified benzothiazole derivate. A selection of six other dispos-

able gloves produced by different manufacturers and all marketed as

accelerator-free medical gloves were analysed by the same method.

Rubber accelerators (zinc diethyldithiocarbamate and zinc dibutyldithio-

carbamate) were only detected in one other glove (SHIELDskin Extreme

Orange Nitrile 300) from the same manufacturer. Moreover, we con-

firmed the manufacturer's information that the glove Purple Nitril-Xtra

(Halyard Health) which had been previously used by the patient, con-

tained zinc diethyldithiocarbamate. The patient was finally equipped

with a second protective glove made of polyvinyl chloride.

DISCUSSION

Rubber accelerators are widely used in the production of natural and

synthetic rubber gloves. Nowadays, thiurams have mostly been

replaced by dithiocarbamates for this purpose.6,7 However, thiurams

and dithiocarbamates constitute a redox pair and are transformed into

each other and thiurams are considered a better marker for a

thiuram/dithiocarbamate sensitisation when patch tested.6 Therefore,

individuals with sensitization to thiurams are advised to also avoid

dithiocarbamates.3

In response to contact allergies to rubber accelerators, glove man-

ufacturers have developed and marketed accelerator-free gloves.2

According to European standard EN 455-3, which is mainly used for

medical gloves, the absence of a substance may only be declared by

the manufacturer if the substance is not used in any part of the

manufacturing process. Despite being marketed as accelerator-free,

classified as medical device and labelled with EN 455-3, the analysis

revealed that the selected ‘accelerator-free’ glove SHIELDskin

Orange Nitrile 300 contained three accelerators of which two were

dithiocarbamates, explaining the positive patch test reaction to the

glove in our patient. Reassuringly, common accelerators were unde-

tectable with the same analytic methods in all but one of the other

analysed gloves marketed as accelerator-free medical gloves. Notably,

the only other accelerator-containing glove was produced by the

same manufacturer. Upon request, the manufacturer informed us that

the gloves are not supposed to contain any thiurams or

dithiocarbamates, but cross-contamination could not be excluded as

the same manufacturing facilities are used for the production of

accelerator-free and accelerator-containing gloves.

We here show that protective gloves classified as medical device

and marketed as accelerator-free are not necessarily free of accelera-

tors. As a qualitative and not a quantitative analysis was performed,

we cannot comment on the amounts of the detected accelerators.

Even if the ‘accelerator-free’ glove contains much smaller amounts of

accelerators than conventional rubber gloves, this might still cause

allergic contact dermatitis in individuals with strong sensitizations to

rubber accelerators. Patch testing these gloves prior to use may help

to assess individual tolerability even though this cannot exclude

development of allergic contact dermatitis upon wearing. Correct

labelling of glove ingredients and tight surveillance of the production

process are warranted.
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K E YWORD S : allergic contact dermatitis, cosmetics, epidemiology

Hand eczema (HE) is a common disease affecting patients of any age.1

Studies performed in adolescents suggest that self-reported lifetime

prevalence of HE in this group of subject is as high as 9.7%–10.4%.2,3

The psychosocial burden of HE is vast.4 Visible skin lesions affect

patients' mental health leading to decreased quality of life and

increased level of stigmatization.4,5 This study was undertaken to

assess HE perception in adolescents.

METHODS

This study was conducted on a group of 258 high school students

in Wroclaw, Poland. The project was approved by local Ethics

Committee (KB-663/2022). Written informed consent was obtained

from all adult participants as well as from at least one parent of stu-

dents under the age of 18 years. Demographic data were collected

by investigators during the school classes with specially designed

questionnaire, including age and gender of the participants as well

as personal history of hand eczema. Self-reported assessment of

HE was performed using the question ‘Have you ever had hand

eczema?’ that was used in the previous study.6 HE photograph

(Figure S1) was shown to all participants and they were asked to

give their perception of HE in general and their attitude toward the

patient documented on clinical illustration. Four questions were

selected based on the study by Letule et al.7 and Chernyshov et al.8

The obtained results were statistically analysed with the IBM SPSS

Statistics v. 26 (Spss Inc.) software. Quantitative variables were

assessed with the Mann–Whitney U test; qualitative data were ana-

lysed with a chi-squared test; the Bonferroni correction was used for

multiple variables. All analyses were performed as two-sided tests

with a significance level of 5%.

RESULTS

Out of 258 students who were invited to participate in the project

243 subjects filled the questionnaire (94.2% response rate). Among

them, there were 117(48.1%) females and 126 (51.9%) males with

mean age of 16.0 ± 1.7 years (age range: 14–18 years). A total of

68 students (28.0%) reported a positive history of having HE. A

total of 153 students (63%) declared that they would not shake not

hand with a person from the photograph (‘No’—23.9% and ‘Rather
No’—39.1%), while only 15 participants (6.2%) would easily shake

hands with such patient. The vast majority of the respondents—204

(84%) did not know if the disease presented on the photograph is

contagious, 32 students (13.2%) considered it as not contagious dis-

ease and the remaining 7 ones (2.9%) as contagious. Looking at the

attached clinical illustration 147 subjects (60.5%) felt disgusted and
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