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Abstract
Three cases of occupational dermatitis due to additives to rubber gloves are discussed. These cases were not a
result of latex allergy and their dermatitis caused by vulcanization accelerator in rubber gloves.
Most people have heard of latex allergy, and some people avoid the use of latex products. However, some
rubber-related contact dermatitis of hands is caused by additives such as vulcanization accelerators, which are an
essential additive for the production of rubber gloves. Our patients have used rubber, plastic or leather gloves for
working, and the results of patch testing (using ICDRG criteria) showed positive reaction against vulcanization
accelerators that were used in their gloves.
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Introduction
Hand eczema and breaking of the skin barrier condition are
causative factors of occupational contact dermatitis. Workers with
hands dermatitis use gloves to protect their skin from foreign
substances, but hands in direct contact with rubber or polyethylene
(PE) gloves may develop contact dermatitis due to latex, rubber, PE
and additives. While latex allergy is a familiar concept to many, not all
dermatosis associated with rubber gloves is caused by latex.
In the production of latex or rubber products, additives such as
vulcanization accelerator or anti-aging agents are used. Additives are
used in many kinds of products, and these often cause dermatoses,
allergic reactions and other diseases. Vulcanization accelerators are
known as allergens of contact dermatitis (allergic or irritant); included
in this group are thiuram, dithiocarbamate and mercapto. Because
vulcanization accelerators are used in various products, these additives
might cause allergic sensitization. We show three cases of occupational
dermatitis caused by vulcanization accelerator in rubber gloves.

Case Report
Case 1
A 24-year-old female patient with atopic dermatitis developed
prurigo type dermatitis and erythema on her arms and hands. As a
nurse in a neonatal intensive care unit, she used synthetic rubber or
plastic gloves with high frequency. She did not use latex gloves because
of concerns about latex allergy. Laboratory data showed eosinophil
3.5%, non-specific IgE 46 IU/mL, specific IgE against latex
0.1>UA/mL. Patch testing found positive results for nitrile gloves,
thiuram mix and dithiocarbamate mix. Her nitrile gloves included
thiurum strain vulcanization accelerator.
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Case 2
A 29-year-old male worker in research and development, who
worked with rubber gloves for 8 h per day, suddenly developed
dermatitis on his hands. His laboratory data showed non-specific IgE
RIST 15700 IU/mL and specific IgE against latex 0.1>UA/mL. Patch
testing showed positive reactions for his gloves and thiurum mix. One
ingredient of his gloves was thiuram strain vulcanization accelerator.

Case 3
A 36-year-old male metal-processing worker, who works with
rubber and leather gloves, developed chronic dermatitis on his arms,
and his dermatitis was not improved by steroid ointment. Patch testing
showed positive reactions to his rubber gloves, thiuram mix and
dithiocarbamate mix. Thiuram and dithiocarbamate were used as
additives in his rubber gloves.

Discussion
Dermatoses caused by rubber products are developed not only by
latex but also by rubber additives. The allergens of our three patients
were not latex; rather, their dermatitis was caused by vulcanization
accelerators. Physicians need to consider allergens besides latex when
they see patients with hands dermatitis.
The prevalence of allergies to rubber additives and latex proteins has
increased since the 1980s, as wearing rubber gloves as a routine
preventive measure against infectious disease such as AIDS and
influenza virus has become the norm. The frequencies of using
personal protective equipment (PPE) and allergic contact dermatitis
have increased [1]. Additives are used in many kinds of products, and
these often cause dermatoses, allergic reactions and other diseases.
Previously, we reported a case of contact urticaria and dermatitis due
to an additive in working gloves and clothes [2-4].
There are many statistical data related with rubber, latex and
additives; for instance, the frequency of latex allergy is 1-6.5% in the
general population [5-9], 3-17% in health care workers [10-18] and
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11% in latex glove-plant workers ([19-21], respectively. Taylor [22]
reported that latex allergy in the general population is 1-2%.
The rates of type IV allergy caused by latex and rubber additives are
16.7 and 14.6% [23]. In the United States, Canada, Australia and
Europe, 5% to 10% of the populations have allergies against rubber
additives [24,25].
These results might depend on ethnic background, gender,
occupation, age and other factors. Contact dermatitis due to additives
may also be a result of increased used of additives. Across the world,
the number of products using additives may actually exceed those
using latex, and additives such as thiuram, mercapto and carba mix are
part of various products used in the workplace and encountered in
people’s daily lives-including medicines, foods, and pesticides [1]. This
frequent exposure to additives might cause sensitization.
The additives used in the manufacturing process of synthetic rubber
gloves are important from a practical, economic and political
standpoint [1]. These additives are often responsible for contact
dermatitis due to rubber products [26]. Knudsen [27] described that
the main rubber additives causing delayed hypersensitivity reactions
are thiurams, carbamates and mercapto mixes. Exposure to 2mercaptobenzothiazole and zinc dialkyldithiocarbamates occurs
through clothing such as shoes, latex medical devices and nitrile gloves
[28]. Additives cause dermatitis not only by direct contact but also
through the clothing layer.
The frequencies of carbamates and thiurams are 3.4% and 1.75%
[29]. The frequencies of positive patch test reactions for antioxidants
(including IPPD, 8.6%), vulcanization accelerators and other rubber
components are 16.6%, 10.6% and 11.4%, respectively [30]. The
prevalence of allergy to carba mix is 2.29 % [31]. It is interesting that
the frequency of positive patch test reactions differed by race in a
group of 19,475 patients comprising 1,360 (7.1%) blacks and 17,803
(92.9%) whites. The positive rates of black and white subjects were
1.8% and 2.7% for mercaptobenzothiazole, 4.3% and 6.2% for thiuram,
and with statistical significance, 0.8% and 1.9% for mercapto mix
(P<0.001) [32]. Miri [23] reported on gender differences in type I latex
allergy, with female gender being identified as a risk factor (p=0.009).
Further study is needed to understand more about the exact reasons
for the different susceptibilities for different genders and races.
Worldwide comparisons with the same indicators would be important
statistics to gather in this regard.
Hand eczema and breaking of the skin barrier condition are
causative factors of occupational contact dermatitis [33]. Workers with
hands dermatitis use gloves to protect their skin from foreign
substances, but hands in direct contact with rubber or polyethylene
(PE) gloves may develop contact dermatitis due to latex, rubber, PE
and additives. It is necessary, if possible, to decrease the use and
quantities of additives to reduce the incidence of dermatoses caused by
additives. Preventative measures must not be left up to the employee
alone; governmental and business strategies are essential for addressing
occupational dermatoses. For instance, in Denmark, a carbamate
(dibutyldithiocarbamate) with less potential to cause sensitization has
been used to replace other allergens [34]. Individuals’ ability to work
and quality of life are reduced by hand eczema [33], and outbreaks of
hand eczema could lead to increasing medical costs. We concluded
that it is also important for patients with allergy to be able to identify
the allergy accurately so as to avoid allergens and manage the risks of
hand eczema.
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