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Abstract As a widespread disease, contact dermati-
tis affects all age groups with a high prevalence and
incidence. In addition to a reduction in the quality
of life, it causes considerable health and socioeco-
nomic costs. Essentially, five subtypes can be dis-
tinguished, namely irritant contact dermatitis, pho-
totoxic contact dermatitis, allergic contact dermati-
tis with its two special forms of hematogenous and
aerogenous contact dermatitis, photoallergic contact
dermatitis, and protein contact dermatitis. The di-
agnosis is based on a detailed history and clinical
skin findings as well as the exposure-related perfor-
mance of allergological in vivo and in vitro tests. Once
the contact substance—irritant or allergen—has been
identified, the key to therapeutic success lies in its
strict avoidance. Symptomatic therapy of contact der-
matitis should always be individualized and based on
the stage of eczema. Topical glucocorticoids are con-
sidered first-line therapy for both irritant and allergic
contact dermatitis. The always accompanying basic
therapy with skin care products plays a central role
for sustainable therapeutic success. Systemic therapy
is considered when topical therapy is ineffective or
not feasible. In this context, the short-term use of
systemic glucocorticoids should be limited to exten-
sive or clinically severe acute contact dermatitis and
exacerbations of chronic contact dermatitis. The ef-
ficacy of the use of newer biologics and Janus kinase
inhibitors in contact dermatitis is currently being eval-
uated in several clinical trials.
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CCL C-C motif chemokine ligand
CD Cluster of differentiation
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Group
ESCD European Society of Contact Dermatitis
IL Interleukin
ILC Innate lymphoid cell
IVDK Information Network of Departments of

Dermatology for recording and scientific
analysis of contact allergies

JAK Janus kinase inhibitors
LCE genes Late cornified envelope genes
LST Lymphocyte stimulation test
LTT Lymphocyte transformation test
MELISA Memory lymphocyte immunostimula-
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MTX Methotrexate
NLS Sodium lauryl sulfate
NRF New formulation formulary
PCR Polymerase chain reaction
PPD p-Phenylenediamine
PUVA Psoralen plus UVA
ROAT Repetitive open application test
SNP Single-nucleotide polymorphism
TEWL Transepidermal water loss
TIX Therapeutic index
TNF Tumor necrosis factor
UV Ultraviolet light
UVA Ultraviolet rays A
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Introduction

Contact dermatitis (synonym: contact eczema) is
an inflammation of the epidermis and the adjacent
dermis at the site of exposure triggered by external
agents. Reactions of the mucous membranes (e.g.,
oral or genital mucosa) triggered by external agents
are not included, as these are not eczema in the nar-
rower sense, although similar pathomechanisms are
involved. Eczema that occurs without an external
cause, such as atopic dermatitis, idiopathic hyperk-
eratotic rhagadiform eczema, idiopathic dyshidrotic
eczema, or seborrheic eczema, should also be distin-
guished and will not be discussed further here. The
central text sections of this review article are in ac-
cordance with the guideline “Contact Dermatitis” of
the Arbeitsgemeinschaft der Wissenschaftlichen Medi-
zinischen Fachgesellschaften (AWMF; Association of
the Scientific Medical Societies) [1].

The clinical picture of contact dermatitis varies
mainly depending on its acuity. Clinically, contact
dermatitis can be divided into i) acute and chronic
forms and ii) mild and marked, severe forms [2, 3].
The acute stage is usually characterized by redness,
edema, oozing, crusts, papules, and/or vesicles or
blisters. In the chronic stage, plaques are added
with increasing infiltration and subsequently scaling,
hyperkeratosis, fissures, rhagades, and/or lichenifica-
tion. Different localizations of contact dermatitis can
lead to specific morphologies. On the face, for exam-
ple, there is often only an angioedema-like swelling
of the eyelids. Hyperkeratosis often occurs on the

Table 1 Classification, triggers, and clinical characteristics of contact dermatitis
Contact dermatitis Trigger Clinical characteristics

Sharply limited lesions at contact points, no spreading reactions to other skin areas

Predilection sites: hands

1. Irritant contact dermatitis
(ICD-10: L24.–)

Irritants

Acuity depending on the trigger (type of chemical, water, sweat)

Mostly sharp border of the lesions2. Phototoxic contact der-
matitis
(ICD-10: L56.2)

Chromophore

Predilection sites: light-exposed skin

Mostly blurred lesions at contact sites, scatter reactions to other skin areas commonAllergic contact dermatitis
(ICD-10: L23.–)

Hapten

Predilection sites: hands

Mostly blurred lesions at contact sites, possible spread reactions to other skin areas

Predilection sites: intertrigines, gluteal area (so-called “SDRIFE”, symmetrical drug-related intertriginous and
flexural exanthema)

Special form: hematoge-
nous contact dermatitis

Hapten

Systemic triggering after epicutaneous sensitization to contact allergens

Mostly blurred lesions at contact sites, possible spread reactions to other skin areas

Predilection sites: face, décolleté

3.

Special form: aerogenic
contact dermatitis

Hapten

Triggering by aerogenously transmitted contact allergens

Mostly blurred boundary of the lesions4. Photoallergic contact
dermatitis
(ICD-10: L56.8)

Photo-
allergens Predilection sites: light-exposed skin

Mostly blurred lesions at contact sites; sometimes preceded by immediate local type symptoms (itching,
redness, wheals)

Possibly combination with inhalative or systemic immediate-type reactions to the same allergen

Predilection sites: hands, forearms, face

5. Protein contact dermatitis
(ICD-10: L25.4 or L25.5)

Proteins

Individual risk factor: atopic skin diathesis

ICD International Statistical Classification of Diseases and Related Health Problems

mechanically stressed palms and soles; the mechani-
cally less stressable skin then tends to form rhagades
there. The morphology of the primary and secondary
efflorescences usually does not allow a reliable dif-
ferentiation between the various forms of contact
dermatitis. The most frequent subjective symptom in
all forms of contact dermatitis is clear, often excruci-
ating itching, although pain, burning, and stinging of
the skin can also be perceived as further important
symptoms.

Themost accurate possible diagnostic classification
of contact dermatitis is important for disease man-
agement, since not only classical eczema therapy but
also avoidance of the exogenous triggering factors is
of great importance here.

Etiopathogenesis and classification

Individual predispositions (due to genetic factors or
inflammatory skin diseases or wounds) and exposures
to skin irritants or allergens are the major factors in
the development of contact dermatitis.

Contact dermatitis can be classified into five sub-
types—with two additional special forms of aller-
gic contact dermatitis, namely hematogenous and
aerogenous allergic contact dermatitis (Table 1; [3]).

Irritant contact dermatitis

Numerous contact substances can cause skin irrita-
tion in the sense of irritant contact dermatitis through
a single (in the case of a very strong irritant), repet-
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Fig. 1 Acute irritant contact dermatitis on the right cheek of
a locksmith caused by splashes of a chemical containing an-
thracene and carbazole, which is classified as irritant to the
skin according to the safety data sheet, during sampling at the
workplace. The bizarre clinical picture with finger-shaped ex-
tensions is striking. A Medical Accident Report was submitted
to the responsible Employer’s Liability Insurance Association
for Raw Materials and the Chemical Industry (BG RCI). (With
kind permission, © Dickel, Heinrich, St. Josef Hospital, UK
RUB, all rights reserved)

itive, or chronic exposure to the skin without the in-
volvement of adaptive (specific) immune defenses [4].
These include detergents and other chemicals as well
as water and sweat after occlusion of the skin. Expo-
sure of the hands is of particular importance in this
context [5].

Depending on the course (and dermatological
school), such eczema is called acute irritant con-
tact dermatitis (Fig. 1), acute toxic contact dermati-
tis, chronic irritant contact dermatitis, cumulative
(sub)toxic contact dermatitis, or degenerative con-
tact dermatitis. A special case is phototoxic contact
dermatitis, which is caused by combined exposure
to a phototoxic contact substance (e.g., benzocaine,
benzoyl peroxide, ketoprofen, tretinoin, tar deriva-
tives, psoralens, and other herbal furanocoumarins
[6]) and ultraviolet (UV) light (Fig. 2; [7]).

Direct exposure to skin irritants leads to superfi-
cial inflammation of the skin, in which proinflamma-
tory mediators from keratinocytes (such as interleukin
[IL]-1, IL-6, IL-8, or tumor necrosis factor [TNF]-α)
in particular are significantly involved in the initial
phase. The chemokines and other proinflammatory
mediators released during this phase lead to an infil-
tration of mononuclear cells, especially T cells, which
characterize the histological and clinical picture of ir-
ritant contact dermatitis.

Allergic contact dermatitis

Allergic contact dermatitis may occur after previous
sensitization to a contact substance (Figs. 3 and 4a;
[4]). The triggering allergen contact is then generally
direct skin contact. However, it can also be triggered

Fig. 2 Phototoxic contact dermatitis on the inner side of the
forearm after contact with a plant containing phototoxic sub-
stances and subsequent exposure to sunlight (meadow grass
dermatitis). A typical feature is the streaky smear of the plant
in question at the points of contact. Most of the triggering
substances are from the group of psoralens (furanocoumarins)
and are contained in the leaves, stems, and fruit clusters of
the plant. (With kind permission, © Dickel, Heinrich, St. Josef
Hospital, UK RUB, all rights reserved)

Fig. 3 Allergic contact dermatitis to nickel. The trigger identi-
fied by dimethylglyoxime testing was a trouser button releas-
ing nickel ions and a belt buckle releasing nickel ions above
it. The patient was previously known to be intolerant to cos-
tume jewelry in the context of wearing earrings. Patch test-
ing demonstrated delayed-type sensitization to nickel sulfate.
(With kind permission, © Dickel, Heinrich, St. Josef Hospital,
UK RUB, all rights reserved)
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by a systemic allergen supply (so-called hematoge-
nous contact dermatitis) or an aerogenous allergen
contact (so-called airborne contact dermatitis).

Allergic contact dermatitis is usually caused by
a delayed-type sensitization mediated by contact al-
lergen-specific T cells (so-called type IV sensitization).
More than 5000 contact substances can lead to the
development of allergic contact dermatitis [8]. The
immune reaction takes place against the body’s own
proteins or peptides, which only become immuno-
genic through the binding of low-molecular contact
allergens (haptens) [9]. A clinically invisible sensitiza-
tion phase lasting approximately 10–15 days must be
distinguished from the trigger phase of allergic con-
tact dermatitis, which becomes clinically visible as an
eczema reaction a few hours to days after renewed
allergen contact.

In the sensitization phase, low-molecular-weight
contact allergens pass through the stratum corneum
into the deeper layers of the skin, where they bind to
endogenous proteins. Some allergens must be altered
by enzymatic activation or by chemical or physical re-
actions such as oxidation in the skin before they can
become immunoreactive [10]. In particular, enzymes
of xenobiotic metabolism such as cytochrome P450,
acetyltransferases, and sulfatases are involved in this
process [11, 12].

Many contact allergens themselves have an irritant
potential or adjuvant effect, resulting in the activation
of signaling receptors of the innate immune system
or the release of endogenous danger signals (damage-
associated molecular patterns, [DAMPs]) [9]. For ex-
ample, nickel binds to the human Toll-like receptor 4
[13] and directly activates antigen-presenting cells and
skin macrophages. Chromium, on the other hand,
activates in inflammatory cells the NLRP3 inflamma-
some [14].

After migration of activated antigen-presenting
cells and their maturation in the lymph node, the
hapten–peptide complex is presented there to T lym-
phocytes.

After renewed skin contact with the correspond-
ing contact allergen, the triggering phase of allergic
contact dermatitis is initiated. In addition to activa-
tion by a hapten–peptide complex, direct activation
of T lymphocytes can also occur, as described for
p-phenylenediamine (PPD) [15]. Undoubtedly, T cells
together with the directly interacting antigen-present-
ing dendritic cells represent the most important ef-
fector cells in allergic contact dermatitis at this stage.
However, in in vivo mouse models, important roles
of mast cells, neutrophils and, in recent years, of in-
nate lymphoid cells (ILCs) involved in the regulation
of the eczema response in contact allergy have also
been elaborated [9].

Secondary barrier disorders develop due to mis-
regulation of epidermal barrier molecules in lesional
eczematous skin, and are involved in the disease pro-
cess of contact dermatitis.

A number of risk factors may increase the likeli-
hood of contact sensitization. These include preexist-
ing wounds or cutaneous inflammation with upregu-
lation of proinflammatory cytokines in skin [16]. Clin-
ically relevant is further the observation that a com-
bination of (weak) contact allergens with each other,
with penetration enhancers, with phthalates (which
are often used as emollients), or with skin irritants
such as sodium lauryl sulfate (NLS) can significantly
increase the rate of sensitization [9].

In addition, genetic factors have been identified
that generally do not appear to increase the overall
risk of contact allergy, but only the risk of sensitiza-
tion to specific contact allergens, such as a single-
nucleotide polymorphism (SNP) in the gene encod-
ing TNF-α with increased risk of sensitization to PPD
[17, 18]. Polymorphisms of xenobiotic-metabolizing
enzymes may also influence the risk of contact sensi-
tization [19]. Furthermore, genetically determined al-
terations of skin barrier proteins have been described
in contact dermatitis. This concerns deletions of cer-
tain late cornified envelope (LCE) genes as well as
SNPs in the tight junction protein claudin-1. Het-
erozygous loss-of-function mutations of the epithelial
protein filaggrin with consecutive skin barrier disor-
ders not only represent a strong risk factor for the
development of atopic dermatitis [20] but have also
been described in combined irritant and allergic con-
tact dermatitis [21, 22].

As in irritant contact dermatitis, there is a spe-
cial form of allergic contact dermatitis caused by the
combined action of a photosensitizer (e.g., etofena-
mate, ketoprofen, organic photoprotective filters such
as benzophenone-3 [6]) and UV light, namely photoal-
lergic contact dermatitis (Fig. 5).

Protein contact dermatitis

More rarely, immunoglobulin E-mediated allergy (so-
called type I sensitization) leads to contact dermatitis,
namely protein contact dermatitis (Fig. 6; [23]). Typi-
cal triggers are allergenic proteins of plant origin (e.g.,
cereals, latex [24]) or animal origin (e.g., meat, marine
animals [25]). Protein contact dermatitis may mani-
fest as eczema of the fingertips only or may extend to
the hands, wrists, and forearms [23, 26]. In the case of
aerogenic skin contact due to, for example, released
vapors, all exposed body parts, such as the face and
neck, may be affected as well [27, 28].

The clinical feature of protein contact dermatitis is
that, in the sense of immunological contact urticaria,
acute episodes of itching, wheals, edema, or vesicula-
tion occur a few minutes after contact with the aller-
genic protein [29]. Some cases of chronic paronychia
are considered a variant of protein contact dermatitis
[23].
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Epidemiology

Allergic and irritant contact dermatitis are common
diseases that cause considerable health and socioe-
conomic costs in addition to the suffering of the af-
fected individuals [30, 31]. Irritant contact dermatitis
is far more common than allergic contact dermatitis,
accounting for approximately 80% of all cases [32].

In all data on the epidemiology of allergic contact
dermatitis, a distinction must always be made be-
tween contact sensitization as such and allergic con-
tact dermatitis as a clinical manifestation of contact
sensitization.

Prevalence

In a European multicenter study on the prevalence
of contact allergy (2008–2011), 15% of respondents
reported having ever suffered from allergic or irri-
tant contact dermatitis [33]. In just over half of the
cases (8%), this was confirmed by a physician. In
an extensive evaluation of the scientific literature on
hand eczema of the years 1964–2007 by Thyssen and
coworkers [34], a point prevalence of hand eczema
of about 4%, a 1-year prevalence of about 10%, and
a lifetime prevalence of 15% were found, whereby all
forms of hand eczema were considered. By means
of questionnaires and physician interviews, a lifetime
prevalence of allergic contact dermatitis of about 15%
and a 1-year prevalence of about 7% were determined
in the 1998 Federal Health Survey in Germany, with
women being affected about twice as often as men
[35].

Allergic contact dermatitis affects all age groups,
from children to seniors [36–38]. Some studies in-
dicate an increasing prevalence of both allergic con-
tact dermatitis and contact sensitization in children
[39]. In the first follow-up survey of the Study on
the Health of Children and Adolescents in Germany
(KiGGS study, first wave, 2009–2012), the 1-year preva-
lence of allergic contact dermatitis in children and
adolescents (0–17 years) was 2.2%, with girls (2.4%)
not significantly more affected than boys (2.0%) [40].
The most common irritant contact dermatitis in the
first year of life (maximum: 9th–12th month of life) is
diaper dermatitis [41].

In the aforementioned European multicenter study
on the prevalence of contact allergies (2008–2011) [33],
27% of those examined reacted in the patch test to
at least one allergen of the European baseline series.
Study participants who had previously suffered from
contact dermatitis showed a 1.9-fold increased risk in
this regard. Women had a significantly higher reac-
tion rate than men, mainly due to the much more
frequent nickel allergy. A recent meta-analysis of stud-
ies on the prevalence of contact allergy in the general
population concludes identically that at least 20% of
the population is sensitized to a contact allergen [37].
Based on an extrapolation of clinical epidemiological

data from the Informationsverbund Dermatologischer
Kliniken (IVDK) from 1992–2000, a 9-year prevalence
of contact sensitization to at least one allergen from
the standard series of 4.0–16.6%—depending on the
assumed scenario—was calculated [42]. From the cal-
culations related to individual allergens, it was found
that, for example, between 1.9 and 4.5 million Ger-
mans are sensitized to nickel.

In contrast, no current data are available on the
prevalence or incidence (see below) of irritant con-
tact dermatitis in the general population. Although
population-based studies are also lacking in this area
[28], protein contact dermatitis is rare in the general
population [43]; its prevalence in food-processing oc-
cupations alone (e.g., fishing and seafood processing
industries) worldwide is estimated to be as high as
11% [43, 44].

Incidence

A 1982 Dutch study of a population sample of nearly
2000 adults (30–61 years old) found an incidence rate
of 7.9 new cases per 1000 persons per year for eczema
of the hands or forearms of any etiology [45].

Based on data from the IVDK for 1992-2000, the
incidence rate of allergic contact dermatitis was cal-
culated to be 1.7–7 new cases per 1000 population per
year [42].

Diagnostics

Medical history and clinical examination

The anamnesis is a guideline for further diagnostics.
It should be structured and include information re-
garding current symptoms, duration and course of
the disease, exacerbations and recurrences in con-
nection with occupational and private activities, fam-
ily and personal history regarding atopic diathesis
(atopic dermatitis, allergic rhinoconjunctivitis, aller-
gic asthma) [46–48], previous and currently existing
skin and systemic diseases, regular medication use,
and nicotine consumption [49]. Sharp-edged skin
lesions suggest an irritant/toxic genesis, scattered
phenomena suggest an allergic genesis of contact
dermatitis, and combinations are not uncommon
[50]. Especially on the hands, the occurrence of mul-
tifactorial contact dermatitis is frequently observed
[51, 52].

Exposure to contact substances, the clinical picture,
the improvement in findings after abstinence from
contact substances or the persistence of findings de-
spite antieczematous therapy appropriate to the stage
lead to the suspicion that the eczema is caused by
contact with an exogenous trigger (Table 1). In irritant
contact dermatitis, this is primarily due to the effects
of skin-irritating contact substances (irritants) such as
frequent and prolonged contact with water, solvents,
detergents, or dusts, which preferentially cause an ir-
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Fig. 4 a Allergic contact
dermatitis to component(s)
of red-leather-lined black
synthetic leather boots.
b Patch test at 72h read-
ing. c Single positive skin
reactions to red leather ex-
terior—dry (field 1), and
red leather exterior—moist
(field 3), and d red leather
interior—dry (field 7), and
red leather interior—moist
(field 8). In all other patch
test fields, no positive skin
reactions could be objecti-
fied. Attempts to obtain in-
formation on the shoe com-
ponents from the retailer or
distributor were unsuccess-
ful. (With kind permission,
©Dickel, Heinrich, St. Josef
Hospital, UK RUB, all rights
reserved)

Fig. 5 Photoallergic contact dermatitis after application of
a sunscreen, especially in the décolleté (a) and neck area (b).
The patient did not show up for the scheduled photopatch test.

(With kind permission, © Dickel, Heinrich, St. Josef Hospital,
UK RUB, all rights reserved)
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Fig. 6 Chronified protein contact dermatitis with the clinical
picture of a contact dermatitis in a baker (“baker’s eczema”),
mainly hyperkeratotic on the palms (a) and dyshidrotic in
places on the finger extremities (b). The prick test with na-
tive material showed double-positive skin reactions to rye flour
type 1150 and wheat flour type 550. Correlatively, specific IgE

to rye andwheat flour was found. The responsible professional
association for food and catering (BGN) approved the further
treatment within the framework of the dermatologist’s proce-
dure. (With kind permission, © Dickel, Heinrich, St. Josef Hos-
pital, UK RUB, all rights reserved)

ritant skin reaction. In phototoxic contact dermatitis,
it is the effects of contact substances containing chro-
mophores together with UV radiation. In allergic con-
tact dermatitis, contact with contact allergens (hap-
tens), and in photoallergic contact dermatitis, contact
with photoallergens in conjunction with exposure to
UV radiation is causative, and in protein contact der-
matitis, contact with proteins.

For a number of occupations, because of the com-
plexity of the possible exposures, “anamnesis auxilia”
have been developed [53–60].

Delayed-type/type IV diagnostics

Patch test
Since contact dermatitis often cannot be differenti-
ated with absolute certainty with regard to causality
(Table 1), at least a single patch test is strongly rec-
ommended in chronic or chronically recurrent cases,
even in forms that initially suggest an irritant etiology
[61]. Although type I allergies are more frequent than
type IV allergies in children [62], allergic contact der-
matitis is not uncommon in children and should be
considered for differential diagnosis, especially when
children with refractory eczema are treated [63]. Since
certain contact allergens are rarely considered as trig-
gers in children, due in part to the lack of exposure,
it is medically necessary to use an appropriately
adapted baseline series for children (e.g., https://dkg.
ivdk.org/testreihen.html#a002, last accessed Jan. 28,
2023) for patch testing [63, 64].

The diagnosis of allergic contact dermatitis is made
by detecting contact sensitization to the causative
allergen in the patch test (Fig. 4b–d). Indication, per-
formance, and relevance evaluation of the patch test
are described in detail in the corresponding AWMF
guideline “Performance of the patch test with con-

tact allergens and drugs” [65, 66]. Important is the
exposure-adapted selection of the a series taking into
account private and occupational exposures [67], the
use of tested test preparations (e.g., as in the test
series recommended by the German Contact Der-
matitis Research Group [DKG]; https://dkg.ivdk.org/
testreihen.html, last accessed Jan. 28, 2023), the ap-
plication of patient-own substances in suitable test
concentrations, methodically correct dosing and ap-
plication, and the reading of the test reactions at least
until the third day and, in the case of certain contact
allergens, additionally 7–10 days after the start of the
test [65, 66, 68–70]. After the patch test results become
available, questions about allergen exposure must be
repeated frequently in a follow-up history. Due to
the frequency of reactions in the patch test, the test
allergens of the DKG baseline series (https://dkg.ivdk.
org/testreihen.html#a001, last accessed 28.01.2023)
are always of particular importance (Table 2).

If no plausible results are obtained with a conven-
tional patch test with regard to a suspected contact
allergy and the clinical suspicions persist, a modified
procedure of the patch test (strip patch test) and a spe-
cific-use test (repetitive open application test, ROAT)
can be considered. Their application requires special
experience.

Strip patch test
In cases where the results of a conventional patch test
are suspected to be false negative, a standardized and
validated strip patch test [71–74] is recommended [61,
66]. In the strip patch test, adhesive tape tear-offs in
the test area before application of the test preparation
aim to increase the test sensitivity [75, 76].

The strip patch test is generally recommended
1) in case of non-positive or non-allergic conven-
tional patch test reaction and persisting suspicion of
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Table 2 Relative reaction frequencies of DKG baseline series allergens in the IVDK over the course of 2018–2021a

Year 2018 2019 2020 2021Test preparation with test concentration

Number of patients 10,263 10,080 8489 8466

1. Nickel sulfate 5% Vas. 16.0% 17.1% 16.4% 16.2%

2. Cobalt chloride 1% Vas. 7.3% 7.1% 6.6% 7.1%

3. Balsam of Peru 25% Vas. 5.2% 5.9% 6.3% 5.9%

4. Propolis 10% Vas. 4.1% 4.3% 4.5% 5.5%

5. Potassium dichromate 0.5% Vas. 4.6% 4.8% 4.8% 4.8%

6. Fragrance mix 8% Vas. 5.5% 5.3% 5.4% 4.6%

7. Colophonium 20% Vas. 3.4% 4.2% 3.7% 3.1%

8. MDBGN (dibromdicyanobutane)b,c 0.3 and 0.2% Vas. 4.1% 4.0% n. s. T. n. s. T.

9. Fragrance mix II 14% Vas. 3.4% 3.7% 3.0% 3.0%

10. Methylisothiazolinone 0.05% Vas. 3.2% 3.1% 2.6% 2.5%

11. Methylchloroisothiazolinone + Methylisothiazolinone (MCI/MI) 100ppm Aqu. 3.0% 2.8% 2.3% 2.3%

12. Thiuram mix 1% Vas. 2.5% 2.3% 2.3% 2.3%

13. Ylang-ylang (I+ II) oil 10% Vas. 2.1% 2.0% 2.3% 2.2%

14. 2-Hydroxyethyl methacrylate (HEMA)d 1% Vas. n. s. T. 2.2% 1.5% 1.4%

15. Lanolin (wool alcohols) 30% Vas. 1.6% 1.5% 1.5% 1.4%

16. Epoxy resin 1% Vas. 1.5% 1.5% 1.5% 1.3%

17. Compositae mix II 5% Vas. 1.2% 1.3% 1.4% 1.2%

18. HICC (Lyral) 5% Vas. 1.4% 1.4% 1.2% 1.1%

19. Jasmine absolute 5% Vas. 1.2% 1.2% 0.9% 1.1%

20. Formaldehyde 1% Aqu. 1.1% 1.0% 0.8% 0.8%

21. Sandalwood oil 10% Vas. 1.2% 1.1% 1.0% 0.8%

22. Paraben mix2 16% Vas. 0.9% 0.9% n. s. T. n. s. T.

23. Iodopropynyl butylcarbamate 0.2% Vas. 0.6% 0.8% 0.7% 0.7%

24. Sorbitan sesquioleate 20% Vas. 0.6% 0.8% 0.8% 0.7%

25. Mercaptobenzothiazole (MBT) 2% Vas. 0.6% 0.7% 0.7% 0.5%

26. Zinc diethyldithiocarbamatee 1% Vas. 0.7% 0.7% n. s. T. n. s. T.

27. Cetylstearyl alcoholc 20% Vas. 0.7% 0.5% n. s. T. n. s. T.

28. N-isopropyl-N′-phenyl-p-phenylenediamine (IPPD) 0.1% Vas. 0.9% 0.8% 0.8% 0.4%

29. Mercapto mix (without MBT) 1% Vas. 0.5% 0.4% 0.5% 0.4%

30. Turpentine 10% Vas. 0.3% 0.3% 0.3% 0.2%

Aqu. in water, n. s. T. selective tests only, ppm parts per million, Vas. in petrolatum
aQuality-checked data; age- and sex-standardized percentages of positive reactions, patch test reactions on day 3 or day 4 unless read on day 3 (IVDK database
status: 5/11/2022; Geier J, personal communication, 11/14/2022)
bMDBGN: increase of test concentration from 0.2 to 0.3% petrolatum on 4/1/2016
cMDBGN, paraben mix, and cetylstearyl alcohol were moved from the DKG baseline series to the DKG preservative series and DKG external ingredient series,
respectively, as of 7/1/2019
d2-Hydroxyethyl methacrylate (HEMA) was newly added to the DKG baseline series on 7/1/2019
eZinc diethyldithiocarbamate moved from DKG baseline series to DKG rubber series effective 1/1/2020

contact allergy, 2) in case of pre-described delayed-
type sensitization not reproduced in the conventional
patch test, 3) in case of test preparations with low
corneal layer permeation (e.g., metal salts, heparins,
aminoglycosides, etc.), or 4) in case of reduced pen-
etration capacity at the test area (e.g., dental metals,
ophthalmics, etc.) [66, 73]. The test should be per-
formed in a standardized manner according to the
procedure developed by Dickel et al. on behalf of the
DKG [77] and following the validated protocol ([71,
74]; Table 3).

Repetitive open application test
In addition, a ROAT may be considered to rule out
a false-positive patch test reaction and to confirm

contact sensitization [66]. Using a ROAT [78, 79] as
a “use test” generally replicates the actual application
situation of a product by the patient, such as oint-
ments, creams, lotions, or solutions.

In the ROAT, the test preparation (commercial
product or special test substance) is applied to the
same skin site (e.g., inside of the forearm) twice daily
(morning and evening) for up to 14 days [80]. As
a guideline for the amount to be applied, 0.02ml on
an area of 3× 3cm is recommended. The test area
should be read daily. As soon as a positive test reac-
tion occurs (at least weak erythema covering ≥25% of
the test area, with at least one papule as an expression
of an infiltrate), further application is stopped.
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Table 3 Protocol for the standardized performance of the
strip patch test. (Pictorial representation in [72])
1. 3M™ Blenderm™ surgical tape (width 25mm) is used

2. If hair removal is necessary, clippers are used (e.g., 3M™ surgical
clipper)

Stripping of the healthy skin at one upper part of the back is done
until the stratum lucidum is reached, i.e., the surface shows three
small glistening spots

(1) Tape is vertically (parallel to the spine) applied onto the skin
without tension

(2) Tape is smoothed out and gently pressed downward by
fingertips for about 2s

(3) Tape is removed in one quick movement at an angle of 45° in
the direction of adherence

3.

(4) For each single strip a new tape cut is used and positioned
on exactly the same skin area

4. The number of tape strips required to produce three small glis-
tening spots is multiplied by the tape-specific correction factor
cf= 11/26≈ 0.42

The calculated number of tape strips is applied contralateral and/or
lateral to spine:

I. Tape strips are performed as specified by the items 3.(1)
to 3.(4)

II. The filled patch test device (e.g., Finn Chamber® on
Scanpor® tape) is then applied and fixed

III. Patch test is removed after 24h

5.

IV. Test results are read according to the guidelines of conven-
tional patch testing

3M Deutschland GmbH, Neuss, Germany; SmartPractice Europe GmbH,
Greven, Germany

Photopatch test
A photopatch test (UVA-irradiated patch test) should
always be performed if the presence of a photoaller-
gic—differential diagnosis phototoxic—skin reaction
is suspected [81, 82]. With regard to a photopatch test
series, extensive adoption of the proposal of the Eu-
ropean Society of Contact Dermatitis (ESCD) and the
European Society for Photodermatology for a Euro-
pean photopatch test baseline series is recommended
[83].

In the photopatch test, in contrast to the conven-
tional patch test, the test preparations are applied
twice. After 24h, one test block is removed and ir-
radiated with UVA (5J/cm2). A reading in the exposed
area is taken before and immediately after exposure
(i.e., 24h after application of the test preparations)
and after 48 and 72h. After 24 and 48h, the test
block of the non-irradiated test is also removed and
the test responses in the unexposed area are read at
the same time intervals [81, 82, 84]. Observation of
the reaction over a 72-hour period facilitates differ-
entiation between phototoxic and photoallergic reac-
tions: the latter is characterized by a delayed onset
with a crescendo course—in addition to erythema and
infiltrate, papulovesicles, blisters, or erosions are of-
ten found. The phototoxic reaction is usually char-
acterized by a maximum in the early phase followed
by a decrescendo course—usually only erythema and
infiltrate are found [84].

Lymphocyte transformation test
For scientific or special clinical questions (e.g., in the
case of contact substances that are toxic or carcino-
genic even at low concentrations), the lymphocyte
transformation or stimulation test (LTT or LST) and its
modifications (e.g., memory lymphocyte immunos-
timulation assay, MELISA) are used as in vitro tests
[85]. To date, no interlaboratory tests exist as a basic
instrument for quality assurance of the LTT.

From a dermatological point of view, there is rarely
a clinical indication to prefer the complex and for
most contact allergens not validated in vitro test to
skin tests, so that the actual value of the LTT in relation
to contact allergies is to be seen in the clarification of
scientific questions (also with regard to possible fur-
ther developments of this test system). An uncritical
use of LTT (or modifications like MELISA), e.g., for
the clarification of alleged mercury allergies, should
be rejected [86].

Irritation tests

A useful test for direct detection of irritant contact
dermatitis is not available [87]. Alkali resistance test-
ing, the nitrazine yellow test, or a measurement of
transepidermal water loss (TEWL) do not provide re-
liable decision aids [88]. Therefore, the diagnosis of
irritant contact dermatitis is derived from the history
and clinical picture after exclusion of causative con-
tact sensitizations and can be indirectly confirmed
by successive healing after cessation of contact sub-
stance exposure.

Immediate-type/type I diagnostics

In protein contact dermatitis as well as in contact ur-
ticaria, which may be associated with it, specific IgE
antibodies are determined in vitro on the basis of the
patient’s history and open application tests (e.g., fric-
tion test) and/or prick tests are performed in vivo [89].

In an open application test, the protein-containing
contact substance is placed or rubbed on the intact
skin [29, 90]. Because test results on intact skin are
often false-negative, it is important to test the native
material on lesional skin as well. The open application
test is considered less hazardous than invasive meth-
ods such as the prick test. Therefore, some authors
recommend open application testing before perform-
ing more invasive tests [91]. Prick testing should be
performed according to the recommendations of pub-
lished guidelines [92].

Often a prick-to-prick test with native material is
required [89, 93]. The prick-to-prick test—embedding
the skin prick lancet in the native material prior to the
actual prick [91]—may be more sensitive than prick
testing with commercially available allergen extracts
[89, 94], especially if the native material is at the same
stage of preparation as when the allergic reaction is
triggered [29, 94]. When testing with fresh native ma-
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Table 4 Important differential diagnoses of contact der-
matitis
Differential diagnoses

Atopic dermatitis

Nummular eczema

Congestive dermatitis

Psoriasis

Seborrheic eczema

Mycosis

Cutaneous T-cell lymphoma

Lichen planus

Pityriasis rosea

Lupus erythematosus

Dermatomyositis

terial, caution should generally be exercised with re-
gard to possible transmission of infectious diseases,
and testing of control subjects should be avoided [91].

Histology

Histopathologic examination of a skin biopsy is indi-
cated in all cases of contact dermatitis that are not
typical clinically or due to the course of the disease
and is also required to exclude differential diagnoses
(e.g., psoriasis, lymphoma, lichen planus; Table 4).

Particularly on the hands, where different expo-
sures may act cumulatively, even histopathologically
can differentiation between psoriasiform eczema and
eczematized psoriasis often be difficult. Molecular ap-
proaches to differentiation using, for example, the two
biomarkers nitric oxide synthase 2 (NOS2) and C-C
motif chemokine ligand (CCL) 27 as classifiers quan-
tified based on isolated total messenger ribonucleic
acid (mRNA) from tissue samples using polymerase
chain reaction (PCR) are currently being investigated
[95, 96].

Mycology

The possibility of a dermatophyte infection (tinea) or
yeast infection (candidiasis) should always be consid-
ered and excluded in the differential diagnosis. Unilat-
eral cases of hand eczema are particularly suspicious
in this regard. Therefore, skin swabs with scale mate-
rial should be taken for microscopy and culture and,
if available, for PCR [97]. Finally, dermatophyte infec-
tion on the feet may cause dermatophytid reactions
on the hands as a concomitant disease or cofactor of
hand eczema.

Differential diagnoses

A number of other eczema diseases, such as the com-
mon atopic dermatitis, must be differentiated from
contact dermatitis in terms of differential diagnosis.
The most important differential diagnoses are listed

in Table 4. They should be considered depending on
the acuity, morphology, and localization of the contact
dermatitis.

Diaper dermatitis occurs in infancy and is usually
an irritant contact dermatitis. The main differential
diagnoses are psoriasis and seborrheic eczema, which
typically involve the diaper area [98].

Contemporary therapeutic management

With regard to the partly overlapping therapeutic
management of contact dermatitis and hand eczema,
the relevant guidelines on hand eczema of the Ger-
man Dermatological Society (DDG) are additionally
referred to [99], as are those of the ESCD [52]. Specific
aspects of the therapy of anal eczema are described
in the AWMF guideline “Diagnostics and therapy of
anal eczema” [100].

Identification and avoidance of the contact
substance

In contact dermatitis, the basis of therapy is identi-
fication of the triggering contact substance (irritant
and/or allergen) and education of the patient about it
[101–104]. Once the contact substance has been iden-
tified, the prognosis of contact dermatitis depends
crucially on subsequent contact avoidance or at least
significant contact minimization [102]. Successful
contact avoidance is the most important prerequisite
for long-term remission, as no other causal thera-
peutic approach has been established to date [105].
For example, the prognosis for nickel or chromate
allergy is generally poor because they are ubiquitous
contact allergens that are difficult to avoid, whereas
the prognosis for contact allergens that are easy to
identify and avoid is good [102].

Anti-inflammatory therapy

Anti-inflammatory therapy for contact dermatitis
must always be adapted to the specific individual
situation [104]. In this context, it is important to treat
acute contact dermatitis quickly and effectively to
prevent chronification [52, 99, 102, 103].

The choice of therapy should be based on the acute
nature, clinical severity, morphology of the lesions,
and localization [102]. A needs-adapted combination
of topical therapy, physical therapy, and systemic ther-
apy is required, although not all forms of therapy need
to be performed simultaneously but can be used in
a varied fashion [103, 106]. For example, systemic
therapy may be necessary if adequate topical therapy
alone is not sufficiently effective.

Glucocorticoids
Topical glucocorticoids exhibit an anti-inflammatory,
immunosuppressive, and antiproliferative mecha-
nism of action [104, 107]. They have proven effective
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in clinical practice in the treatment of irritant and al-
lergic contact dermatitis [102], including hand eczema
[52, 99]. The choice of a particular glucocorticoid
should balance its efficacy with its adverse effects;
skin atrophy and development of telangiectasia are
common side effects [107]. The therapeutic index
(TIX) was developed as a decision aid (TIX= 1 =̂poor;
TIX= 2 =̂moderate; TIX= 3 =̂ good) [107, 108]. Gluco-
corticoids with higher TIX (group 2, TIX ≥2) have
a more favorable ratio of efficacy to adverse effects,
whereas group 1 glucocorticoids have a less favorable
ratio (TIX <2). In general, group 2 glucocorticoids with
a TIX ≥2 (e.g., prednicarbate, methylprednisolone
aceponate, mometasone furoate) should be chosen
[52, 99, 103]. In acute and severe contact dermatitis
episodes, it is advisable to use sufficiently potent glu-
cocorticoids to rapidly suppress inflammation, even
if they have a lower TIX. In chronic contact dermatitis
with lichenification and hyperkeratosis, therapy with
the most potent glucocorticoids is indicated because
of their antiproliferative effect and presumed lower
penetration [99]. Low-potency glucocorticoids should
be used in intertriginous skin areas and in the facial
and anogenital regions [100]. Long-term use of high-
potency topical glucocorticoids should be avoided
not only because of their local side effects [107], but
also because of possible consequences of their ab-
sorption, such as osteoporosis [109, 110], should they
be limited. Intermittent and proactive treatment reg-
imens—application, for example, twice a week for up
to 6 months—may help to reduce side effects [111].

Topical glucocorticoids are available in various
bases, such as lotions, creams, and ointments. Their
choice should be based on acuity and morphology,
as in the case of basic therapy (see section “Basic
therapy” below). It should be noted that the same
glucocorticoid agents may develop different efficacy
depending on the base. Contact allergy to the glu-
cocorticoid or other ingredient in the preparation
should be considered and ruled out by patch testing
if the skin condition worsens or does not improve
with treatment [52, 99, 101, 107, 112–114].

Systemic glucocorticoids may be indicated for ex-
tensive or severe acute contact dermatitis and exacer-
bations of chronic contact dermatitis—usually short-
term (up to maximum 2 weeks) 0.5–1mg/kg body
weight [bw]/day prednisolone equivalent with rapid
tapering off [52, 99, 102, 103]. Their long-term or
frequent use is not indicated in contact dermatitis or
hand eczema because of the known side effects [52,
99, 104, 106, 107, 112, 115].

Topical calcineurin inhibitors
The topical calcineurin inhibitors tacrolimus and
pimecrolimus are immunomodulators. They rep-
resent an alternative to topical glucocorticoid ther-
apy—however, with approval in Germany exclusively
for atopic dermatitis [103, 116]. Their advantage is
their safety in long-term use due to the lack of skin

atrophy risk [104, 117] and the lack of disturbance in
restoration of the skin barrier [102, 103]. Calcineurin
inhibitors have been shown to be effective in experi-
mental human models of nickel- and diphenylcyclo-
propenone-induced allergic contact dermatitis [118,
119] and sodium lauryl sulfate-induced irritant con-
tact dermatitis [120, 121]. Their anti-inflammatory
potency reaches that of low- to moderate-strength
glucocorticoids, such as 0.1% hydrocortisone bu-
tyrate or 0.1% betamethasone-17-valerate [118, 119,
122].

Because of the potential photocarcinogenicity, sun-
light exposure of the skin should be avoided during
topical calcineurin inhibitor therapy and UVA/B or
PUVA light therapy should not be performed [102].

Janus kinase inhibitors
Janus kinase (JAK) inhibitors modulate Th2, Th22,
Th1, and Th17 signaling pathways, among others,
and have selective immunosuppressive, anti-inflam-
matory, and antiproliferative properties [102]. Since
they are small molecules, they can penetrate the skin
barrier and are therefore important not only for sys-
temic but also for topical application, for example, in
hand eczema [103].

Delgocitinib, a novel topical pan-JAK inhibitor, was
investigated for the treatment of chronic hand eczema
in a randomized controlled trial [123]. The therapeutic
success was shown to be independent of the dominant
subtype of chronic hand eczema—irritant or non-irri-
tant.

Systemic retinoids
Alitretinoin (9-cis-retinoic acid) has proven efficacy
and approval for the treatment of severe chronic
hand eczema unresponsive to standard therapy [52,
99, 102–104, 106, 112, 124]. The standard therapeu-
tic dose is 30mg/day for a period of 3–6 months
[124]. Alitretinoin is considered suitable for intermit-
tent long-term therapy of hand eczema [52, 99, 102,
104, 125]. Because of its teratogenic potential, safe
contraception and monthly pregnancy testing are re-
quired during and 1 month before and after therapy
in women of childbearing age [52, 99, 103, 106, 112,
124].

Acitretin showed an average improvement in clini-
cal score of up to 50% in clinical trials in patients with
chronic hand eczema, with the best results in hyperk-
eratotic hand eczema [106, 126–129]. Thus, treatment
with 30mg/day can be considered effective and safe in
patients with hyperkeratotic hand eczema [103, 104].
Nevertheless, this indication is an off-label use [112].
In women of childbearing age, the use of acitretin ap-
pears to be problematic in principle, as the contin-
uation of safe contraception is required for at least
3 years after the end of therapy [124].
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Systemic biologics
Dupilumab, a human monoclonal antibody, inhibits
signaling of IL-4 and IL-13, both of which are key
cytokines of Th2 inflammation [102, 130–132], and
has no currently known additional immunosuppres-
sive effects [133]. It is the first targeted biologic ther-
apy approved for systemic treatment of moderate to
severe atopic dermatitis [130, 134, 135]. Dupilumab
also showed good efficacy in patients with atopic der-
matitis and concomitant chronic hand eczema (in-
label use) [103, 106, 136, 137]. In contrast, the current
data, mainly from single case observations or small
case series, on efficacy in allergic contact dermatitis
(off-label use) is not yet conclusive [101, 136, 138–142].
Although allergic contact dermatitis is the manifesta-
tion of a Tc1/Th1-mediated response, some weaker
allergens provoke Th2-mediated responses during the
trigger phase [133, 136]. Given this theoretical back-
ground, IL-4 can also be seen as a potential key cy-
tokine in the therapy of allergic contact dermatitis.
Clinical trials are currently underway to investigate
the efficacy of dupilumab in allergic contact dermati-
tis and chronic hand eczema [136].

For the following biologics, their use in recurrent
contact dermatitis has not yet been studied or has not
been well studied [101, 133]: infliximab (inhibits TNF-
α), etanercept (inhibits TNF-α), adalimumab (inhibits
TNF-α), omalizumab (selectively binds to IgE), secuk-
inumab (inhibits IL-17A), ustekinumab (inhibits IL-12
and IL-23), rituximab (binds selectively to cluster of
differentiation [CD] 20 surface antigen), and tralok-
inumab (inhibits IL-13 signaling).

Systemic immunosuppressants
Systemic immunosuppressants such as ciclosporin,
azathioprine, and methotrexate (MTX) have tradi-
tionally been used for a variety of indications, either
alone, in combination, or as glucocorticoid-sparing
systemic therapeutics [102]. Their efficacy in contact
dermatitis—an off-label use for all systemic immuno-
suppressants—has been insufficiently demonstrated.

Ciclosporin may be useful in chronic refractory
hand eczema [106, 143–146]. Its in-label use is limited
to atopic hand eczema [103, 112, 134, 147]. Off-label,
ciclosporin may also be considered for non-atopic
hand eczema in patients with a longer-term need for
treatment at a maintenance dose of 3mg/kg bw/day
when first- and second-line therapy have been inade-
quate or are contraindicated [52, 99]. Blood pressure
and serum creatinine should be monitored during
ciclosporin therapy [102]. Ciclosporin should not be
combined with phototherapy because of an increased
risk of skin cancer [134].

There is evidence of efficacy for azathioprine in
aerogenic contact dermatitis [148]. A randomized
controlled trial has also been conducted for chronic
hand eczema [149]. The efficacy and toxicity of aza-
thioprine are related to the activity of the enzyme
thiopurine methyltransferase [102]. Patients with

normal enzyme activity (approximately 88% of the
population) can receive a dose of azathioprine up to
1.5–2.5mg/kg bw/day [150, 151]. Bone marrow toxic-
ity and hepatotoxicity are the main side effects. Con-
comitant phototherapy is not recommended [134].

Methotrexate therapy has been reported in case se-
ries of patients with refractory hand eczema [150, 152].
Good results were obtained with initial doses between
5 and 20mg weekly after 1–2 months of therapy.

Phototherapy

Various forms of phototherapy are classically used for
contact dermatitis, especially chronic hand eczema
[52, 99, 103, 106, 112, 153–159]. PUVA (in this case,
topical psoralen plus UVA), UVB, and UVA1 have
shown good results in chronic hand eczema and,
together with topical glucocorticoids, are among
the most important standard therapies [104, 106,
160–162]. For contact dermatitis in general, there is
positive clinical experience with UVB broad spectrum
and PUVA.

Phototherapy has a beneficial effect (the so-called
hardening effect [102]) on the barrier function of the
skin [163]. However, it may also have a carcinogenic
effect. Long-term use or use as maintenance therapy
should be avoided [102]. In general, phototherapy is
not used in children and adolescents younger than
12 years of age because of the significant long-term
hazard [164].

Phototherapy can be combined with other ther-
apies, such as topical glucocorticoids or systemic
retinoids, to accelerate their onset of action and
reduce the total UV dose [154]. In contrast, combi-
nations with topical calcineurin inhibitors as well as
systemic immunosuppressants are not recommended
due to increased skin carcinogenicity.

Antiseptic therapy

Topical antiseptics are used in cases of superinfected
contact dermatitis or in cases of potential colonization
with pathogenic microbial germs as the contact der-
matitis-triggering factor [100, 102]. Therapeutic op-
tions include potassium permanganate solution, tri-
closan, chlorhexidine, polyhexanide, octenidine, or
clioquinol.

Clioquinol cannot be recommended for use in in-
fants and young children due to neurotoxicity [165].
In contrast, dyes (e.g., aqueous eosin disodium solu-
tion 0.5–2% new formulation formulary (NRF) 11.95,
potassium permanganate solution concentrate 1%
NRF 11.82) can find their use in irritant diaper eczema
in children depending on the concentration of active
ingredient used and the body surface to be treated.
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Basic therapy

Basic therapy with skin care products to restore the
skin barrier is an essential component in the treat-
ment of contact dermatitis [102, 103, 166] including
hand eczema [52, 99, 106]. It helps reduce inflam-
mation and itching and has a glucocorticoid-sparing
effect. It has also been shown in experimental studies
to promote healing of irritant and allergic contact
dermatitis without the need for other specific treat-
ment [167, 168]. The basic therapy should be adapted
to the eczema stage. Acute contact dermatitis is usu-
ally moist and should be treated with a hydrophilic
preparation (gel, lotion, cream), whereas chronic
stages tend to require a water-in-oil-based prepara-
tion (ointment).

Skin care products with inappropriate water and
lipid content or allergenic ingredients may delay heal-
ing of contact dermatitis [101, 166, 169]. It should
be noted that urea as a moisturizer has a significant
irritant effect, especially in infants and young chil-
dren [164]. Regarding recommendations for manage-
ment in case of intolerance to components of bases
or excipients, reference is made to the AWMF guide-
line “Use of preparations for topical application to the
skin” [170].

Prevention

Various approaches can be taken to prevent contact
dermatitis in general, particularly in occupational set-
tings, such as automating processes to a large extent,
eliminating the need for workers to expose their skin
to irritants or allergens, replacing substances that are
harmful to the skinwith less irritant and less allergenic
substances, and using potent allergens in closed sys-
tems (Table 5; [171, 172]).

Detailed recommendations on preventivemeasures
at work are presented in the AWMF guidelines “Hand
eczema, management” (registry number 013-053) and
“Occupational skin remedies: skin protection, skin
care and skin cleansing for the prevention of hand
eczema” (registry number 013-056), which are cur-
rently under revision.

Table 5 Preventive measures according to the “STOP”
principle for the reduction of skin-damaging activities.
(Modified according to [207])
Measure Examples

“S” Substitution/
elimination

Replacement or prohibition of skin-damaging contact
substances through regulations and legal provisions

“T” Technical
measures

Automation or encapsulation/shielding of processes to
avoid contact

“O” Organizational
measures

Distribution of skin-stressing activities among several
persons; regular change of activities to reduce times with
exposure to moisture and irritants

“P” Personal
measures

Health education/skin protection training; use of appro-
priate personal protective equipment (PPE; e.g., skin
products, protective gloves)

Skin remedy

In order to generally prevent contact sensitization to
ingredients of skin products, the products should not
contain potent allergens. This may be the case with
certain preservatives, fragrances, dyes, and plant in-
gredients [173–178].

Skin protection agents
Skin protectants are applied to dry clean skin be-
fore and several times during skin-stressing activities,
where they form a thin physical “barrier layer.” This
is intended to reduce contact with irritants and al-
lergens, stabilize the skin barrier when exposed to
moisture, and facilitate the removal of soiling to
reduce skin irritation caused by intensive washing
[179–182]. Various in vitro and in vivo studies have
shown that skin protectants can completely prevent
or at least significantly reduce irritative effects of
detergents [183–186]. In particular, skin protection
products cannot replace suitable protective gloves
when handling chemicals, solvents, or other haz-
ardous substances.

Skin cleansers and skin disinfectants
Frequent washing with water and detergents leads to
degreasing and drying of the skin and subsequently to
irritant contact dermatitis. Mechanical skin cleansing
with friction bodies in washing pastes or the use of
brushes intensify the irritative effect [187]. For gentle
skin cleansing, mild syndets (pH 5.5) should be used
[180]. Alcohol-based skin disinfectants are available
to reduce the frequency of washing in nursing and
medical settings. These attack the skin barrier less
than detergents [188, 189].

Skin care medium
Skin care products are used to support the regenera-
tion of the skin at work and during leisure time after
skin stress. They provide the skin with moisture and
lipids, thereby preventing dehydration and the devel-
opment of barrier disorders [180, 182, 190–192]. Vari-
ous experimental and clinical studies have also shown
that skin care products can prevent detergent-induced
skin damage, and contribute to faster regeneration of
barrier disorders and faster healing of irritative skin
damage [167, 168, 193–195].

Protective gloves

Protective gloves protect against a wide variety of ir-
ritants, allergens, chemical and physical influences,
pollution, and pathogens at work and during leisure
time, and therefore play an important role in the pre-
vention of contact dermatitis [196]. Glove materials
and material thickness must be adapted to the respec-
tive contact substance exposures.

However, the wearing of protective gloves may it-
self become a notable risk factor for the development
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of irritant and allergic contact dermatitis, contact ur-
ticaria, and anaphylactic reactions due to their oc-
clusive effect and allergen content [187, 197–202]. As
a rule, however, suitable alternative products are avail-
able for sensitized persons.

Professional conditionality

Occupational dermatoses as a totality of all possi-
bly present occupational skin diseases, which are
predominantly reported by means of “Dermatolo-
gist’s Report—Initiation of Dermatological Procedure”
(https://www.dguv.de/medien/formtexte/aerzte/f_
6050/f6050.pdf, last accessed 28.01.2023), have been
at the top of the annual reports for many years,
with a large gap to other occupational diseases
[203]. If there is reasonable suspicion of an oc-
cupational disease (BK) according to number 5101
of the annex to the Occupational Diseases Ordi-
nance (BKV), the BK suspicion report (https://www.
dguv.de/medien/formtexte/aerzte/f_6000/f6000.pdf,
last accessed 28.01.2023) must be submitted and, in
addition, a dermatologist’s report must always be
submitted in order to ensure that the Berufsgenossen-
schaft or accident insurance fund is informed in
detail about the case of disease. During the course
of treatment, both before and after recognition of BK
5101, a “Dermatologist’s report—course of treatment”
(https://www.dguv.de/medien/formtexte/aerzte/f_
6052/f6052.pdf, last accessed 28.01.2023) must be
submitted at intervals specified by the employers’
liability insurance association or accident insurance
fund. The main objective of the dermatologist’s pro-
cedure, which has already been tried and tested since
1972, thus remains to achieve sustainable improve-
ments for each affected insured person in terms of
their disease severity, ability to work, quality of life,
and prognosis [204].

Irritant contact dermatitis of the hands is the most
frequently observed form of eczema among occu-
pational dermatoses [205]. Wet work is considered
to be the most significant occupational skin hazard.
According to own epidemiological studies on a collec-
tive of employees with occupational dermatosis [205],
the most frequent triggering contact substances were
cleaning agents (for all occupations), disinfectants
(mostly for health care workers), and chemicals in the
form of acids and alkalis (mostly for hairdressers).

Allergic contact dermatitis of the hands is observed
less frequently than irritant contact dermatitis in peo-
ple working in occupations with high skin stress [203].
Thus, according to own epidemiological studies [205],
allergic contact dermatitis was diagnosed more fre-
quently than irritant contact dermatitis only among
employees in the hairdressing trade, in floristry, and
in the construction and electrical trades. In gen-
eral, contact sensitization to rubber ingredients (here
thiurams and N-isopropyl-N′-phenyl-p-phenylene-
diamine), epoxy resin, and p-phenylenediamine de-

tected by patch testing showed the highest proportion
of positive test reactions with occupational relevance
[206].
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