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Summary Background. Healthcare workers are occupationally exposed to various allergens in
protective gloves, surface or instrument disinfectants, drugs, and skin care products.
An increased prevalence of sensitization to thiurams, glutaraldehyde, formaldehyde and
glyoxal in nurses with occupational contact dermatitis (OCD) has been known since the
1990s.
Objectives. To update the range of occupational allergens in healthcare professionals.
Methods. We retrospectively analysed patch test data from the Information Network of
Departments of Dermatology (IVDK), 2003–2012. Patch test results from 2248 nurses
with OCD were compared with those of 2138 nurses without OCD.
Results. Significantly increased sensitization rates were found for thiuram mix (6.7%),
potassium dichromate (5.7%), methylchloroisothiazolinone/methylisothiazolinone
(4.4%), colophonium (3.4%), 2-bromo-2-nitropropane-1,3-diol (1.7%), and zinc
diethyldithiocarbamate (1.7%). Patch testing with products from the patients’ workplaces
gave additional clues to further allergens, for example tetrazepam.
Conclusions. The known range of contact sensitization in nurses with OCD has been
confirmed. Formaldehyde allergy seems to be less important today. Drugs such as
tetrazepam are occupational sensitizers in nurses. The increase in chromium sensitiza-
tion remains unexplained.

Key words: contact allergy; formaldehyde; healthcare workers; nurses; occupational;
occupational skin disease; thiuram mix.

Occupational contact dermatitis (OCD) is very frequent
among nurses and other healthcare workers, with an esti-
mated prevalence of up to 30% (1, 2). The most common
clinical presentations are chronic irritant and/or allergic
contact dermatitis, or airborne contact dermatitis (2).
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Irritant contact dermatitis mostly results from frequent
hand washing, wet work, wearing of occlusive gloves, and,
to a lesser extent, the use of hand disinfectants (3). Aller-
gic contact dermatitis in the healthcare sector mainly
arises from contact with rubber constituents of protective
gloves, active ingredients of surface and instrument disin-
fectants, drugs for systemic or topical application, or com-
ponents of skin care products such as emollients, barrier
creams, or liquid soaps (1, 2).

Analysis of data from the Information Network of
Departments of Dermatology (IVDK) between 1992 and
1995 showed an increased prevalence of sensitization to
thimerosal, thiurams, glutaraldehyde, formaldehyde and
glyoxal in nurses with occupational skin disease (1). Since
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Table 1. MOAHLFA index of the study group [nurses with occupational contact dermatitis (OCD); n=2248] and the control group (nurses
without OCD; n=2138)

Nurses with OCD Nurses without OCD

n % (95% CI) n % (95% CI)

Male (M) 262 11.7 (10.4–13.1) 171 8.0 (6.9–9.2)
Occupational dermatitis (O) 2248 100∗ 0 0∗

Atopic dermatitis (A) 869 38.7 (36.6–40.7) 443 20.7 (19.0–22.5)
Hand dermatitis (H) 1683 74.9 (73.0–76.6) 402 18.8 (17.2–20.5)
Leg dermatitis (L) 24 1.1 (0.7–1.6) 113 5.3 (4.4–6.3)
Face dermatitis (F) 167 7.4 (6.4–8.6) 490 22.9 (21.2–24.8)
Age≥40 years (A) 1206 53.6 (51.6–55.7) 1357 63.5 (61.4–65.5)

CI, confidence interval.
∗100% and 0%, respectively, by group definition; therefore, no 95% CI calculated.

2002, the German Contact Dermatitis Research Group
(DKG) has recommended patch testing with the baseline
series, disinfectant series, rubber series and preservative
and ointment base series in nurses with suspected allergic
OCD (2, 4).

With the aim of updating the spectrum of occupa-
tional allergens in healthcare professions and to deter-
mine whether the prevailing recommendations should be
adjusted, we analysed recent IVDK data from the years
2003 to 2012.

Patients and Methods

This retrospective analysis was based on data of the IVDK,
dedicated to the clinical epidemiology of contact allergy.
Currently, 56 departments of dermatology in Germany,
Switzerland and Austria are IVDK members. The struc-
ture and routine operating procedure or the network are
described elsewhere in detail (5). In brief, anonymized
medical history and clinical data, as well as test results,
of all patients patch tested in the participating hospitals
are sent to the IVDK central office at the University of
Göttingen twice a year. Data are subject to standardized
quality control and analysed according to international
standards (6, 7).

For this data analysis, we selected patients with OCD
patch tested between 2003 and 2012 with the follow-
ing current or previous professions: nurse, theatre nurse,
doctor’s assistant, nurse assistant, ambulance crew, or
midwife. There were 2248 patients. OCD was defined as
work-related skin lesions resulting from either irritant
or allergic contact dermatitis, or triggering of a consti-
tutional predisposition (e.g. atopic dermatitis). A con-
trol group consisted of 2138 dermatitis patients from the
same professions, but without OCD. Geriatric nurses were
excluded from this analysis, because it is known that their
occupational allergen spectrum differs from that of other
nurses (8, 9).

Patch tests were performed and read according to
international guidelines, revised by the DKG (10). Evalu-
ation of the patch test results was based on the reactions
seen at D3. In a few exceptional cases, when a reading
was performed at D4 instead, this reaction was selected.
Patch test reactions were regarded as positive if they were
characterized by erythema plus infiltration, papules,
and/or vesicles (+, ++, or +++). Age and sex standard-
ization of reaction frequencies was performed according
to published methods (11, 12) and supplemented with
exact 95% confidence intervals (CIs). Statistically sig-
nificant differences at a 5% level were concluded from
non-overlapping 95% CIs when separate subgroups were
compared. Data analysis was performed in the IVDK
central office at the University of Göttingen, with the SAS

®

9.3 program package (SAS Institute, Cary, NC, USA).

Results

In the time period of this data analysis (2003–2012),
108 198 patients were patch tested in the departments
of dermatology forming the IVDK. The study group
(n=2248) represents 2.1% of all tested patients and the
control group (n=2138) 2.0%.

A description of both the study group and the control
group, according to the MOAHLFA index, is given in
Table 1. As expected, far more patients with hand der-
matitis were found in the study group (75% versus 19%),
as were, consequently, fewer patients with leg or face
dermatitis. Patients in the study group were younger, and
among them were more patients with a history of atopic
dermatitis (39% versus 21%). Although women predom-
inated in both groups, slightly more men were found in
the study group than in the control group (12% versus
8%). All differences were statistically significant. The age
distribution in both patient groups is shown in Fig. 1. A
peak in the third decade was found in the study group. It
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Fig. 1. Age distribution in the study group (blue line) and the
control group (red line). See text for details. OCD, occupational
contact dermatitis.

is notable that only 67 patients (3%) in the study group
had generalized eczema, as compared with 302 (14%)
of the control group patients. In both groups, the largest
professional groups were nurses [1572 patients (70%)
of the study group; 1406 patients (66%) of the control
group], followed by doctor’s assistants [n=224 (10%) in
the study group, n=393 (18%) in the control group].

The DKG baseline series was tested in 2083 patients
(93%) of the study group, the DKG disinfectant, ointment
base and preservative series in ∼1750 patients (78%),
and the DKG rubber series in 1498 patients (67%).
The absence of testing with one series or another was
attributable to previous patch testing outside the IVDK or
aspects of the patients’ individual history. Table 2 shows
the frequency of reactions to allergens eliciting positive
reactions in >1% of the total study population. Besides
allergens from the baseline series, this spectrum contains
povidone iodine, thiurams, thimerosal, glutaraldehyde,
glyoxal, some ointment bases, some fragrances, and some
preservatives. Remarkably, mercaptobenzothiazole (MBT)
or one of its derivatives was not among these 40 most fre-
quent allergens. The same applied for dithiocarbamates
other than zinc diethyldithiocarbamate and thioureas.
We did not analyse reactions to these rubber chemicals
in detail, because this has just recently been performed
(13). Benzalkonium chloride, the only representative of
quaternary ammonium compounds, which is contained
in surface and instrument disinfectants, elicited positive
reactions in only 20 of 1782 patients (1.1%). Among the
aldehydes, glutaraldehyde was the most frequent sensi-
tizer (n=68 positive patients), followed by formaldehyde
(n=48), and glyoxal (n=36). All of these compounds
were patch tested in parallel in 1618 patients. Concomi-
tant reactions are shown in Fig. 2. Approximately half
of the patients reacting to formaldehyde or glyoxal also
reacted to another aldehyde, whereas with glutaralde-
hyde this proportion was only 29% (18 of 62 patients).

The DKG baseline series was also tested in 1917
patients (90%) of the control group. Hence, concern-
ing patch test results with allergens from the baseline
series, no selection bias is introduced by more or less
strict indications for testing. Therefore, a comparison
of reaction frequencies in the study group and in the
control group makes sense. This does not apply to the
other special series mentioned above, which were tested
in far lower proportions of control group patients than in
the study group. For this comparison, age-standardized
and sex-standardized frequencies of sensitization have
to be used in order to eliminate a bias introduced by
different proportions of men and women, and younger
and older people. Table 3 gives an overview of those
baseline series allergens eliciting positive reactions in
>1% of the study group. Significant differences in
reaction frequencies between the study group and the
control group (identifiable from non-overlapping 95%
CIs) were found for thiuram mix (6.7% in the study
group versus 1.2% in the control group), potassium
dichromate (5.7% versus 3.2%), methylchloroisoth-
iazolinone (MCI)/methylisothiazolinone (MI) (4.4%
versus 1.8%), colophonium (3.4% versus 1.9%),
2-bromo-2-nitropropane-1,3-diol (bronopol; 1.7% ver-
sus 0.5%), and zinc diethyldithiocarbamate (ZDEC)
(1.7% versus 0.1%). In addition, the age-standardized
and sex-standardized frequency of positive reactions to
methyldibromo glutaronitrile was increased (4.2% versus
1.6%). However, there was a borderline overlap of the
95% CIs.

Not all potential occupational allergens are covered
by commercially available patch test series. Therefore,
patch testing with products from the patients’ workplaces
is mandatory. In our study group, this was performed in
1057 patients with 7828 single patch tests. We assigned
the test material to different categories, and analysed
the respective patch test reactions. The results are sum-
marized in Table 4. Of 44 patients reacting to their own
gloves, 21 also reacted to thiurams, 5 to ZDEC, and 2 each
to 1,3-diphenylguanidine and MBT derivatives. Hand dis-
infectants elicited positive reactions in 30 of 556 patients
tested. The test concentration varied from 1% aq (131
patch tests) and 10% aqua (n=299) to 100% (n=680).
With a test concentration of 100%, 22 positive test reac-
tions (20 +; 2 ++) were seen, with 8 positive reactions
(+) to 10% aqua, and 4 positive reactions (all +) to 1% aq.
Pure alcohols were tested less frequently. Ethanol 70% or
80% aq was tested in 11 patients, with negative results
throughout. Propanol and isopropanol were tested at
1%, 10% and 70% aq in 5 patients (six tests), also with
negative results. Concerning surface and instrument
disinfection, the variety of test concentrations was even
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Table 2. Information Network of Departments of Dermatology, 2003–2012, nurses with occupational contact dermatitis: frequency of
sensitization to allergens that elicited positive patch test reactions in >1% of the study group, that is, 22 patients

Allergen

Number

of patients

tested

Number of

patients with

positive reactions

Percentage of

positive patients

(95% CI)

Nickel sulfate 1964 478 24.3 (22.5–26.3)

Fragrance mix I 2007 205 10.2 (8.9–11.6)

Cobalt chloride 2019 175 8.7 (7.5–10.0)

Thiuram mix 2026 157 7.7 (6.6–9.0)

Povidone iodine 1723 150 8.7 (7.4–10.1)

Balsam of Peru (Myroxylon pereirae) 2048 145 7.1 (6.0–8.3)

Fragrance mix II 1625 121 7.4 (6.2–8.8)

Potassium dichromate 2044 115 5.6 (4.7–6.7)

Tetraethylthiuram disulfide 1473 107 7.3 (6.0–8.7)

Methylchloroisothiazolinone/
methylisothiazolinone

2048 103 5.0 (4.1–6.1)

Hydroxyisohexyl 3-cyclohexene
carboxaldehyde

2043 93 4.6 (3.7–5.5)

Colophonium 2046 80 3.9 (3.1–4.8)

Methyldibromo glutaronitrile 1680 79 4.7 (3.7–5.8)

Glutaraldehyde 1796 68 3.8 (3.0–4.8)

Tetramethylthiuram monosulfide 1477 68 4.6 (3.6–5.8)

Tetramethylthiuram disulfide 1476 56 3.8 (2.9–4.9)

Propolis 2050 49 2.4 (1.8–3.1)

Formaldehyde 2047 48 2.3 (1.7–3.1)

Thimerosal 235 48 20.4 (15.5–26.2)

Amerchol
®

L 101 1728 47 2.7 (2.0–3.6)

Dipentamethylene thiuramdisulfide 1477 44 3.0 (2.2–4.0)

Lanolin 2058 44 2.1 (1.6–2.9)

Methylisothiazolinone 1025 44 4.3 (3.1–5.7)

Cocamidopropyl betaine 1723 41 2.4 (1.7–3.2)

2-Bromo-2-nitropropane-1,3-diol 1984 39 2.0 (1.4–2.7)

Oil of turpentine 2046 36 1.8 (1.2–2.4)

tert-Butyl hydroquinone 1733 36 2.1 (1.5–2.9)

Glyoxal 1725 36 2.1 (1.5–2.9)

Zinc diethyldithiocarbamate 2031 35 1.7 (1.2–2.4)

Propylene glycol 1727 33 1.9 (1.3–2.7)

Isoeugenol 621 32 5.2 (3.6–7.2)

Iodopropynyl butylcarbamate 1697 32 1.9 (1.3–2.7)

Oakmoss absolute (Evernia prunastri) 607 32 5.3 (3.6–7.4)

1,3-Diphenyl guanidine 1509 30 2.0 (1.3–2.8)

Octyl gallate 1718 30 1.7 (1.2–2.5)

Quaternium-15 1735 28 1.6 (1.1–2.3)

Hydroxycitronellal 607 26 4.3 (2.8–6.2)

Mercury ammonium chloride 593 24 4.0 (2.6–6.0)

Tree moss (Evernia furfuracea) 319 23 7.2 (4.6–10.6)

Ylang-ylang (I+ II) oil 917 23 2.5 (1.6–3.7)

CI, confidence interval.

broader, ranging from 10 ppm (0.001%; 17 patch tests)

to 50% aq (two tests; surprisingly negative). The most fre-

quently used test concentrations were 100 ppm (0.01%;

122 tests), 0.1% aq (251 tests), 1% aq (257 tests), and

10% aq (63 tests). Altogether, 43 positive reactions were

noted, namely: 3 + reactions to 10 ppm; 2 + reactions

to 100 ppm; 1 + reaction to 0.05% aq; 8 +, 3 ++ and

3 +++ reactions to 0.1% aq; 11 +, 5 ++ and 5 +++
reactions to 1% aq; and 2 + reactions to 10% aq. Irri-

tant and doubtful reactions were numerous among all
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Fig. 2. Venndiagram of concomitant reactions to formaldehyde,
glutaraldehyde, and glyoxal.

test concentrations. Single components of surface or
instrument disinfection preparations were tested in only
a very few cases. In 4 patients, dodecyl dipropylenetri-
amine was tested at a concentration of 100 ppm aqua,
eliciting 1 irritant reaction and 3 negative reactions.
It is possible, but not certain, that this compound is
identical to laurylamine dipropylenediamine. Dide-
cyldimethyl ammonium chloride was patch tested at
100 ppm aq in 3 patients, with negative results through-
out. Additional higher concentrations were tested in
1 patient, who had a + reaction to 0.05% aq, and an
irritant reaction to 0.1% aq. Of 78 patients patch tested
with systemic drugs, 36 were tested with tetrazepam
(pure). Of these, 1 patient had ++ and +++ reactions,
and 2 patients had + reactions. In addition, 2 doubtful
reactions were noted.

Discussion

The results of our study show that the spectrum of occupa-
tional sensitization in nurses and related healthcare pro-
fessions is largely unchanged as compared with previous
reports (1). The most important contact allergens are rub-
ber chemicals in protective gloves (mainly thiurams, and
less frequently dithiocarbamates) and components of sur-
face or instrument disinfectants (glutaraldehyde and gly-
oxal). One of the major limitations of our study is that we
cannot tell to what extent the positive test reactions in
our patients with OCD reflect current or past exposures,

Table 3. Age-standardized and sex-standardized reaction frequen-
cies for the 17 most frequently reacting allergens from the German
Contact Dermatitis Research Group baseline series in the study group
(n=2248) and the control group (n=2138)

Allergen

Nurses with OCD,

age-standardized and

sex-standardized %

positive (95% CI)

Nurses without OCD,

age-standardized and

sex-standardized %

positive (95% CI)

Nickel sulfate 19.5 (17.8–21.3) 19.4 (17.4–21.4)

Fragrance mix I 9.4 (7.9–10.8) 7.3 (5.8–8.9)

Cobalt chloride 7.2 (6.0–8.3) 7.3 (5.7–8.9)

Thiuram mix 6.7 (5.5–7.9) 1.2 (0.6–1.9)

Balsam of Peru (Myroxylon
pereirae)

7.0 (5.6–8.3) 7.0 (5.4–8.6)

Fragrance mix II 6.6 (5.2–7.9) 4.3 (2.9–5.6)

Potassium dichromate 5.7 (4.4–7.0) 3.2 (2.0–4.3)

Methylchloroi-
sothiazolinone/
methylisothiazolinone

4.4 (3.4–5.3) 1.8 (1.1–2.6)

Hydroxyisohexyl
3-cyclohexene
carboxaldehyde

4.1 (3.1–5.1) 2.7 (1.8–3.6)

Colophonium 3.4 (2.5–4.3) 1.9 (1.4–2.4)

Methyldibromo glutaronitrile 4.2 (3.2–5.2) 1.6 (0.9–3.2)

Propolis 2.0 (1.4–2.6) 2.1 (1.2–2.9)

Formaldehyde 1.8 (1.3–2.3) 1.4 (0.7–2.1)

Lanolin alcohols 1.8 (1.2–2.5) 2.6 (1.4–3.8)

2-Bromo-2-nitropropane-
1,3-diol

1.7 (1.1–2.3) 0.5 (0.3–0.8)

Oil of turpentine 1.7 (1.0–2.5) 1.2 (0.6–1.8)

Zinc
diethyldithiocarbamate

1.7 (1.0–2.3) 0.1 (0.0–0.2)

CI, confidence interval; OCD, occupational contact dermatitis.
Allergens with significantly increased sensitization rates among healthcare
professionals with OCD are highlighted in bold.

because our data on the patients’ individual exposure is
limited. This fact also hampers evaluation of the clinical
relevance of each sensitization.

Although most of the European manufacturers now
avoid thiurams in medical glove production, and prefer
dithiocarbamates instead, thiurams still are the most
frequent rubber allergens in healthcare workers (13).
According to unconfirmed information from European
glove manufacturers, thiurams are still widespread
in the production of cheap latex or nitrile gloves out-
side Europe. As hospital operators are under economic
pressure, such products are frequently used in many
hospitals. Therefore, one might speculate that this
exposure maintains the high frequency of thiuram sen-
sitization in nurses. However, our data analysis partly
dates back to a time when thiurams were generally
the most common accelerators in medical protective
gloves. Therefore, many of the thiuram reactions are
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Table 4. Information Network of Departments of Dermatology, 2003–2012, nurses with occupational contact dermatitis: patch tests with
products from the patients’ workplaces

Patients with ≥1 positive reactions Positive patch tests

Category

Test

concentrations

Number of

patients tested n %

Number of

patch tests n %

Protective gloves As is 599 44 7.3 2468 94 3.8

Workwear, face masks, etc. As is 115 2 1.7 470 2 0.4

Hand disinfection 1–100% 556 30 5.4 1177 34 2.9

Surface and instrument
disinfection

10 ppm to 50% 255 22 8.6 793 43 5.4

Cleaning agents, dish
detergents

0.1–10% 78 4 5.1 198 4 2.0

Liquid soap, soap, shower
gel, shampoo

0.1–10% 429 25 5.8 1110 39 3.5

Skin protection creams, hand
creams

As is 266 6 2.3 517 7 1.4

Skin disinfection∗ 1–100% 196 9 4.6 376 10 2.7

Drugs for external use, eye
drops

As is 140 7 5.0 312 9 2.9

Drugs for internal use
(systemic drugs)

As is 78 11 14.1 407 22 5.4

∗Products for disinfection of wounds or of the skin prior to puncture, surgery etc., containing, for example, povidone iodine, octenidine,
propanol, or biphenyl-2-ol.

certainly of past clinical relevance. Owing to their close
chemical relationship, immunological cross-reactions
between thiurams and dithiocarbamates are probable
(13), in particular in the light of the chemical changes
that rubber accelerators undergo during vulcanization
(14).

In contrast, sensitization to mercaptobenzothiazole
derivatives and thioureas, which are rarely used in med-
ical glove production, was far less frequent in our study
group.

Today, aldehydes, quaternary ammonium compounds
and amines are the most commonly used active agents
in surface and instrument disinfection. In contrast to
previous reports (1), it seems that formaldehyde has lost
its particular importance in the healthcare sector. We
did not observe an increased frequency of sensitization
to formaldehyde among nurses with OCD. Concomitant
reactions to the aldehydes formaldehyde, glutaraldehyde
and glyoxal did occur (Fig. 2), with glutaraldehyde being
the most frequent singular sensitizer among them. From
clinical data and animal studies, it was concluded in the
past that there might be immunological cross-reactivity
between these aldehydes (15–17). However, healthcare
workers with OCD are or have been very probably exposed
to all of them in the course of time, rendering multiple
sensitizations a more probable alternative explanation for
concomitant reactions. Benzalkonium chloride is the only
quaternary ammonium compound that is commercially

available for patch testing. It is a well-known irritant, and
probably a very rare allergen (18). Our results confirm
that it is not a common sensitizer in healthcare workers.
Recent case reports indicate that another quaternary
ammonium compound, didecyldimethyl ammonium
chloride, may be of more importance (19). However, it
is rarely patch tested, as can be seen in our data. The
same applies for laurylamine dipropylenediamine (20).
Our data illustrate that current recommendations for
patch testing of surface and instrument disinfectants
at concentrations of 0.01%, 0.1% and 1% aq (21) are
adequate and useful.

Hand disinfectants are often suspected to be sources
of hand dermatitis and contact sensitization, especially in
healthcare workers (22). In our data, 5.4% of patients
tested with their own hand disinfectant had a positive
reaction. However, most of these reactions were weak
(+) and were elicited with pure disinfectant, which may
be irritating when patch tested in a closed system (20).
Hence, without having patch tested single ingredients of
the respective product, it is hard to tell whether these reac-
tions are true allergic ones. However, breakdown tests are
rarely performed in clinical practice, and the main ingre-
dients of hand disinfectants (i.e. alcohols) are only tested
in a very few cases. Garcia-Gavin et al. recently reported
contact sensitization to isopropanol, and suspected it of
being a missed but important allergen. This issue was a
matter of controversy (23–25). Perhaps increased patch
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testing of alcohols in nurses with OCD will further eluci-
date this point.

Nurses and other healthcare workers are frequently
exposed to the ingredients of drugs for systemic or topi-
cal application. Among the systemic drugs, tetrazepam
seems to pose a special risk for contact sensitization, as
recent reports have shown (26–28). This substance is fre-
quently given to elderly patients as a sedative. Healthcare
professionals are exposed to tetrazepam dust by crushing
pills. This can lead to the development of airborne contact
dermatitis (26–28). Protective measures such as crush-
ing devices (closed system) should be used for prevention.
The small numbers of patients with positive reactions
to tetrazepam in our study are likely to represent an
underestimate, as elderly care nurses were excluded from
our data analysis.

Previously reported positive test reactions to
thimerosal in healthcare professionals probably arise
from former vaccinations, and are not clinically relevant
in most cases (1, 2). Thimerosal was eliminated from the
DKG baseline series in 2002.

We found an elevated sensitization rate for MCI/MI
in nurses with OCD as compared with the individuals
from the same professional category but not affected by
a job-related skin disease. This may be related to the more
frequent exposure of the former to skin care products such
as hand or barrier creams and liquid soaps (2).

Interestingly, in our study group (nurses/health care
workers with OCD), sensitization rates for colophony and
potassium dichromate were significantly elevated. Sensi-
tization to colophonium might derive from contact with
adhesive plasters, bandages, or hydrocolloid dressings (2).
Currently, the most frequent general allergen source for
sensitization to chromium, in particular among women,
is chrome-tanned leather (16). However, a deeper data
analysis of our study group gave no clue in this direc-
tion (details not shown). This shows the limitations of
our study and the approach of clinical epidemiology, as
mentioned above. We have no detailed information about
the patients’ full current or past occupational and pri-
vate exposure, and hence we cannot state the clinical
relevance of these findings. For potassium dichromate in
particular, false-positive, irritant reactions also have to be
considered.

Among the most frequent allergens reported in nurses
with OCD, one can find several ‘problematic’ test prepa-
rations (29, 30) that frequently elicit doubtful, irritant
and/or weak positive patch test reactions, for example
povidone iodine 10% aqua, glutaraldehyde 0.3% pet.,
Amerchol

®
L101 50% pet., propylene glycol 20% aq,

1,3-diphenyl guanidine 1% pet., and octyl gallate 0.3%
pet. Although positive test reactions and occupational

exposure may seem to fit together in these cases, a
thorough evaluation of the true clinical relevance is
mandatory.

Conclusion

The occupational allergen spectrum in healthcare work-
ers is unchanged, and mainly includes ingredients of
rubber gloves (thiurams and dithiocarbamates), surface
or instrument disinfectants (aldehydes and quater-
nary ammonium compounds), and skin care products.
Developing patch test preparations for currently used
quaternary ammonium compounds and amines would
be desirable.

Acknowledgements
We thank the colleagues from the clinical departments
of the IVDK who contributed data to this analysis (in
alphabetical order): Aarau (J. Grabbe), Augsburg (A.
Ludwig), Basel (A. Bircher), Berlin Benjamin-Franklin
(R. Treudler), Berlin Charité (M. Worm), Bern (D. Simon),
Bielefeld (I. Effendy), Bochum (H. Dickel), Bochum BGFA
(M. Fartasch), Buxtehude (P. Große-Hüttmann and P.
Hausenblas), Dermatologikum (V. Martin and K. Reich),
Dessau (U. Lippert and A. Jung), Dortmund (P. J. Frosch,
B. Mydlach, C. Pirker, R. Herbst, and K. Kügler), Dres-
den (R. Aschoff, P. Spornraft-Ragaller, and A. Bauer),
Erlangen (V. Mahler), Essen (U. Hillen), Falkenstein (H.
Schwantes), Freudenberg (Ch. Szliska), Gera (J. Meyer,
H. Grunwald-Delitz, and M. Kaatz), Graz (B. Kränke
and W. Aberer), Greifswald (M. Jünger), Göttingen (Th.
Fuchs and J. Geier), Halle (G. Gaber, D. Lübbe, and B.
Kreft), Hamburg (R. Weßbecher and E. Coors), Hamburg
BUK (K. Breuer, U. Seemann, and C. Schröder-Kraft),
Hannover (T. Schaefer and Th. Werfel), Heidelberg (U.
Jappe, M. Hartmann, and K. Schäkel), Heidelberg AKS
(T. L. Diepgen and E. Weisshaar), Heilbronn (H. Löffler),
Homburg/Saar (P. Koch and C. Pföhler), Jena (A. Bauer,
M. Kaatz, and S. Schliemann), Kiel (J. Brasch), Krefeld
(M. Lilie and S. Wassilew), Leipzig (R. Treudler), Lippe
Detmold (St. Nestoris), Lübeck (J. Grabbe, I. Shimanovich,
and U. Jappe), Mainz (D. Becker), Mannheim (Ch. Bayerl,
D. Booken, C.-D. Klemke, and W. Ludwig-Peitsch), Min-
den (R. Stadler), München LMU (T. Oppel, B. Przybilla,
P. Thomas, T. Schuh, R. Eben, and S. Molin), München
Schwabing (M. Agathos, M. Georgi, K. Ramrath, and
G. Isbary), München TU (J. Rakoski and U. Darsow),
Münster (B. Hellweg and R. Brehler), Nürnberg (I. Müller,
D. Debus, and A. Bachtler), Oldenburg (M. Padeken),
Osnabrück (H. J. Schwanitz (†), N. Schürer, H. Dickel,
Ch. Skudlik, and S. M. John), Rostock (H. Heise and
J. Trcka), Stuttgart (J. Rieker-Schwienbacher), Tübin-
gen (M. Röcken, T. Biedermann, and J. Fischer), Ulm
Univ.-Klinik (J. Weiss), Würzburg (A. Trautmann), and
Zürich (B. Ballmer-Weber).

© 2014 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
Contact Dermatitis 7



OCCUPATIONAL CONTACT ALLERGY IN NURSES • MOLIN ET AL.

References
1 Schnuch A, Uter W, Geier J, Frosch P J,

Rustemeyer T. Contact allergies in health
care workers. Results from the IVDK. Acta
Derm Venereol (Stockh) 1998: 78:
358–363.

2 Koch P, Brehler R, Eck E et al.
Berufsspezifische Epikutantestung für
Angehörige der Heil- und Pflegeberufe.
Dermatol Beruf Umwelt 2002: 50:
155–162.

3 Slotosch C M, Kampf G, Löffler H. Effects of
disinfectants and detergents on skin
irritation. Contact Dermatitis 2007:
57: 235–241.

4 Geier J, Krautheim A, Lessmann H.
Allergologische Diagnostik und aktuelle
Allergene in der Berufsdermatologie.
Hautarzt 2009: 60: 708–717.

5 Schnuch A, Geier J, Lessmann H, Arnold
R, Uter W. Surveillance of contact
allergies: methods and results of the
Information Network of Departments of
Dermatology (IVDK). Allergy 2012: 67:
847–857.

6 Uter W, Mackiewicz M, Schnuch A, Geier
J. Interne Qualitätssicherung von
Epikutantest-Daten des multizentrischen
Projektes ‘Informationsverbund
Dermatologischer Kliniken’ (IVDK).
Dermatol Beruf Umwelt 2005: 53:
107–114.

7 Uter W, Schnuch A, Gefeller O. Guidelines
for the descriptive presentation and
statistical analysis of contact allergy data.
Contact Dermatitis 2005: 51: 47–56.

8 Proske S, Geier J, Schwanitz H J, Uter W.
Kontaktallergien bei Altenpflegerinnen.
Eine analyse von Daten des
Informationsverbundes Dermatologischer
Kliniken 1992 bis 1998. Allergologie
2002: 25: 369–373.

9 Proske S, Brehler R, Dickel H et al.
Berufsspezifische Epikutantestung in der
Altenpflege. Dermatol Beruf Umwelt 2005:
53: 50–53.

10 Schnuch A, Aberer W, Agathos M et al.
Durchführung des Epikutantests mit
Kontaktallergenen. Leitlinien der
Deutschen Dermatologischen Gesellschaft
(DDG) und der Deutschen Gesellschaft für
Allergie und klinische Immunologie
(DGAKI). J Dtsch Dermatol Ges 2008: 6:
770–775.

11 Schnuch A, Geier J, Uter W et al. National
rates and regional differences in

sensitization to allergens of the standard
series. Population-adjusted frequencies of
sensitization (PAFS) in 40,000 patients
from a multicenter study (IVDK). Contact
Dermatitis 1997: 37: 200–209.

12 Schnuch A. PAFS: population-adjusted
frequency of sensitization (I). Influence of
sex and age. Contact Dermatitis 1996: 34:
377–382.

13 Geier J, Lessmann H, Mahler V, Pohrt U,
Uter W, Schnuch A. Occupational contact
allergy caused by rubber gloves – nothing
has changed. Contact Dermatitis 2012: 67:
149–156.

14 Hansson C, Pontén A, Svedman C,
Bergendorff O. Reaction profile in patch
testing with allergens formed during
vulcanization of rubber. Contact Dermatitis
2014: 70: 300–308.

15 Foussereau J, Cavelier C, Zissu D. L’allergie
de contact professionnelle aux
antiseptiques aldéhydés en milieu
hospitalier. Arch Mal Prof 1992: 53:
325–338.

16 Thyssen J P, Menné T, Johansen J D.
Hexavalent chromium in leather is now
regulated in European Union member
states to limit chromium allergy and
dermatitis. Contact Dermatitis 2014: 70:
1–2.

17 Maibach H. Glutaraldehyde:
cross-reactions to formaldehyde? Contact
Dermatitis 1975: 1: 326–327.

18 Uter W, Lessmann H, Geier J, Schnuch A.
Is the irritant benzalkonium chloride a
contact allergen? A contribution to the
ongoing debate from a clinical perspective.
Contact Dermatitis 2008: 58: 359–363.

19 Geier J, Lessmann H, Krautheim A, Fuchs
T. Airborne allergic contact dermatitis
caused by didecyldimethylammonium
chloride in a geriatric nurse. Contact
Dermatitis 2013: 68: 123–125.

20 Schliemann S, Zahlten A, Krautheim A,
Elsner P. Occupational allergic contact
dermatitis caused by N-(3-aminopropyl)-
N-dodecylpropane-1,3-diamine in a
surface disinfectant. Contact Dermatitis
2010: 63: 290–291.

21 Frosch P J, Geier J, Uter W, Goossens A.
Patch testing with the patients’ own
products. In: Contact Dermatitis, 5th
edition, Johansen J D, Frosch P J,
Lepoittevin J P (eds): Berlin, Heidelberg,
Springer-Verlag, 2011: pp. 1107–1119
(ISBN 978-3-642-03826-6).

22 Stutz N, Becker D, Jappe U, John S M,
Ladwig A, Spornraft-Ragaller P, Uter W,
Löffler H. Nurses’ perceptions of the
benefits and adverse effects of hand
disinfection: alcohol-based hand rubs vs.
hygienic handwashing: a multicentre
questionnaire study with additional patch
testing by the German Contact Dermatitis
Research Group. Br J Dermatol 2009:
160: 565–572.

23 Garcia-Gavin J, Lissens R, Timmermans A,
Goossens A. Allergic contact dermatitis
caused by isopropyl alcohol: a missed
allergen? Contact Dermatitis 2011: 65:
101–106.

24 Löffler H, Kampf G, Lachenmeier D,
Diepgen T L, John S M. Allergic or irritant
contact dermatitis after patch testing with
alcohol – that is the point. Contact
Dermatitis 2012: 67: 386–387.

25 Goossens A, Garcia Gavin J. Allergic or
irritant contact dermatitis after patch
testing with alcohol – that is the point.
Contact Dermatitis 2012: 67: 388.

26 Breuer K, Worm M, Skudlik C, Schröder C,
John S M. Occupational airborne contact
allergy to tetrazepam in a geriatric nurse.
J Dtsch Dermatol Ges 2009: 7: 896–898.

27 Landeck L, Skudlik C, John S M. Airborne
contact dermatitis to tetrazepam in
geriatric nurses – a report of 10 cases. J
Eur Acad Dermatol Venereol 2012: 26:
680–684.

28 Swinnen I, Ghys K, Kerre S, Constandt L,
Goossens A. Occupational airborne
contact dermatitis from benzodiazepines
and other drugs. Contact Dermatitis 2014:
70: 227–232.

29 Geier J, Uter W, Lessmann H, Schnuch A.
The positivity ratio – another parameter
to assess the diagnostic quality of a patch
test preparation. Contact Dermatitis 2003:
48: 280–282.

30 Geier J, Weisshaar E, Lessmann H et al.
Diepgen TL für die Arbeitsgruppe
‘Bewertung der Allergene bei BK 5101’
der Arbeitsgemeinschaft für Berufs- und
Umweltdermatologie in der Deutschen
Dermatologischen Gesellschaft:
Bewertung von Epikutantestreaktionen
auf ‘Problemallergene’ mit vermehrt
fraglichen oder schwach positiven
Reaktionen. Dermatologie in Beruf und
Umwelt 2010: 58: 34–38.

© 2014 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
8 Contact Dermatitis


