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patients
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Sensitization to rubber is most often due to sensitization to thiurams. Positive patch test reactions 1o
carbamates are less frequent. and usually only diagnosed in patients with positive patch test reactions
to thiurams as well. The aim of the present study was to describe the relative frequency of sensitiza-
tion to thivram mix (TH mix) and zine diethyldithiocarbamate (ZDC) in a population where the ex-
posure to these chemicals from rubber gloves was previously studied and considered to be of approx-
imately the same order of magnitude. The thiuram derivatives seemed to be the most important sen-
sitizers (frequency 2.8%) compared to ZDC (frequency 0.5% ). which has been the most frequently
reported sensitizer among the carbamates in rubber gloves. An interesting observation was that the
probability that the patient was reacting to ZDC was strongly associated with the strength of the
patch test reaction to TH mix. This observation may add a new aspect to the discussion about cross-
reactivity versus concomitant sensitization of thiurams and carbamates.
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Several thiuram and carbamate derivatives may be
used as accelerators in the production of rubber

gloves. Frequently, a combination of several of

these chemicals is present in | product. All of these
chemicals are more-or-less sensitizing (1, 2).

It has been a matter of discussion whether con-
comitant reactions in a patient to carbamates and
thiurams are due to cross-reactivity or concomitant
sensitization (1-7). In vitro experiments (8) have
shown that the dimethylamine fraction of the mole-
cule seems to be the sensitizing chemical structure
in tetramethylthiuram monosulfide (TMTM). This
observation may support the theory of cross-reactiv-
ity of, e.g., tetraethylthiuram disulfide (TETD) and
ZDC. However. the fluctuations in the frequencies
observed of sensitization to carbamates and
thiurams may reflect differences in exposure and in-
dicate concomitant, independent sensitization (1, 2,
4-6. 9-14). Animal experiments seem to demon-
strate cross-reactivity between different derivatives
of dithiocarbamates (15).

The aim of the present study was to describe the
sensitization pattern to TH and ZDC, which is the
corresponding carbamate to TETD. ZDC is also the
carbamate that has been reported to cause substan-

tially more positive patch tests than other car-
bamates in rubber glove allergy (3). The exposure to
the constituents of TH mix and ZDC from rubber
gloves was considered to be at the same level, based
on chemical analysis of some commonly used
brands of surgical gloves marketed in Denmark dur-
ing 1989-90 (16} (Table 1).

Patients and Methods

The population studied consisted of consecutive pa-
tients from the Copenhagen area, tested with the Eu-
ropean standard series in a patch test clinic during
1991 to 1994, The patients were additionally tested
with ZDC 1% pet. (TH mix and ZDC both from
Hermal, Reinbeck). TH is composed of tetraethyl-
thiuram disulfide (TETD) 0.25%. dipentamethyl-
enedisulfide (PTD) 0.25%. tetramethylthiuram
monosulfide (TMTM) 0.25% and tetramethyl-
thiuram disulfide (TMTD) 0.25%, each in pet. (17)
Finn Chambers were used for occlusion and fixed to
the skin on the upper back with Scanpor tape
(Norges-plaster). Exposure time was 2 days. Read-
ings were made at days 2, 3-4 and 7 according lo
ICDRG recommendations (18).
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Table 1. Cumulated amounts of thivrams and carbamates,
respectively, determined alfter the extraction of rubber gloves
with synthetic sweal

Total carbamate
extracted (mg)

Total thiuram
extracted (mg)

I (synthetic) 0 0
2 (synthetic) 4] 0.4
3 (synithetic) U] 1.8
4 (natural rubber) 0.2 0.2
5 (natural rubber) 1.0 0.6
6 (natural rubber) 1.5 4.3
7 (natural rubber) 1.8 36
8 (natural rubber) 2.1 i
9 (natural rubber) 3.0 8.1
10 (natural rubber) 4.3 2.2

The gloves analyzed represented 5 commonly
used surgical gloves and 5 household gloves. 7 of
these were made from natural rubber latex. The
quantitative analyses of chemicals extracted from
the gloves with synthetic sweat included TETD,
TMTM, TMTD and PTD. as well as the correspond-
ing carbamates (16) (Table 1).

Results

A total of 2933 patients were tested, 85 (2.8%) had a
positive reaction to TH mix, and 14 (0.5%) reacted
to ZDC as well. No patients were identified with re-
action to ZDC only. The patients reacting to TH mix
were separated into 3 groups according to the
strength of the patch test response (18): 5 patients
had a +++ reaction to TH mix, 27 a ++ reaction and
53 a + reaction. The number of patients with a reac-
tion to ZDC as well was 3. 7 and 4, respectively, in

ZDC-AEACTIONS, ASSOCIATED TO THE DEGREE OF REACTIVITY TO TH-MIX

60-

40+

—

LR S ++ +
Reactivity to Thiuram-mix
R ZDC-positive. | ZDC-negative
Fig. 1. % of patients reacting to TH mix 1% pet., and concomi-
tantly reacting 1o ZDC 1% pet. The TH-mix-positive patients are
grouped according to the strength of reaction to TH mix (18): p =
0,003,

the 3 groups. A highly significant association be-
tween the number of patients reacting to ZDC and
the strength of the reaction to TH mix was thus
demonstrated: (¢*: p=0.003) (Goodman-Kruskal's y:
0.69, p<0.01). The results are shown in Fig 1.

Discussion

The observed frequency of thiuram sensitization
(2.8%) 1s in accordance with the frequencies re-
ported from other patch test clinics (4, 6. 9, 10), al-
though higher frequencies are reported from, e.g..
Spain (12.2% (5)) and Canada (5.4% (11)). The fre-
quency of sensitization to ZDC (0.5%) seems to be
slightly below the frequency reported in other stud-
ies (1.2,4,5.9. 13, 14), but similar to the frequency
reported from Germany (0.8% (6)). However. most
studies report the frequency of reactions to carba
mix and not ZDC. The frequencies are therefore not
directly comparable. The carba mix may cause irri-
tant reactions (19) and the very high frequencies re-
ported in some countries may partly be due to irri-
tant reactions. No patients with positive paich test
reactions to ZDC and negative reaction to TH mix
were found in our study. This finding is in accord-
ance with other studies (1. 3. 4. 6. 12).

As no major differences in the exposure to
thiurams and carbamates were demonstrated in the
population, we assume that the 4 thiuram deriva-
tives studied here are important sensitizers in rubber
gloves compared to their corresponding carbamates,
in particular ZDC. Testing with ZDC seems cur-
rently redundant, as also claimed by Logan & White
(19).

The finding that the likelihood of reacting to ZDC
significantly increases with increasing strength of
the patch test reaction to TH mix may indicate that
cross-reactivity between thiurams and carbamates
does occur. The demonstrated association might,
however, also express that patients with strong reac-
tions to thiurams may have had more severe eczema
followed by a more damaged skin barrier. This dam-
age could facilitate sensitization (o carbamates.

The study was retrospective, and patch testing
with zinc dimethyldithiocarbamate and penta-
methylene dithiocarbamate was not carried out. Ac-
cording to the literature (3), however, sensitization
to these carbamate derivatives seems to be rare.
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