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Atopic eczema (or atopic dermatitis) is a chronic
pruritic inflammatory skin disorder characterized
by a typical age-related distribution and skin mor-
phology (1). Atopy can be defined as famihal
hypersensitivity of skin and mucous membranes to
environmental substances, associated with increased
IgE production and/or altered nonspecific reactivity
(2). Over the last decades, the incidence of atopic
eczema has dramatically increased worldwide (3).
Atopic eczema for which a multifactorially deter-
mined polygenic background is discussed (4, 5) is
one of the most common skin diseases, usually
starting in childhood. While some affected people
outgrow their eczema, it may last for decades in
others, and it may be complicated by the develop-
ment of respiratory atopic diseases (6, 7). The
health systems of all countries are burdened with
the heavy economic load of direct and indirect costs
of treatment and social morbidity (8). Although
the pathogenesis of atopic eczema is not known,
knowledge of components of immune and inflam-
matory responses in patients with atopic eczema
has increased over the last decade (9, 10). However,
there is still a wide gap between experimental pro-
gress and everyday clinical practice. There is much
frustration among patients, parents, and doctors
with regard to therapeutic approaches. Here, we
describe our concept of "patient management" for
atopic eczema, integrating aspects of diagnosis,
therapy, and prevention.

Patient integration and motivation as key
to success
Social (problems in school, illness, loss of work) as
well as psychologic factors (anxiety, doubt, guilt

(what have I done wrong?) and disfiguring appear-
ance) put an enormous burden on patients with
atopic eczema and their parents (11). Previous
disappointments may provoke uncomfortably
aggressive behavior. The success of any therapeutic
effort in atopic eczema is substantially dependent
on the integration of patients (in the case of chil-
dren, also the parents) into the therapeutic concept
and their active cooperation. As a prerequisite,
patients must be informed thoroughly of the nature
and course of the disease, its pathophysiologie
factors, and the therapeutic options. They must
accept that there is no simple ("miracle") treatment
available that leads to complete healing; at the same
time, they rnust be informed that relapses can be
effectively controlled by individual therapy con-
sidering specific skin conditions and provoking fac-
tors (12). Disease-related underlying factors should
be ruled out in all patients with chronic or severe
atopic eczema. In these cases, admission to a special-
izecl dermatology department seems advisable for
standardized diagnostic procedures and therapeutic
training (13). After individual provocation factors
have been analyzed and subsequently excluded,
further guidance on specific avoidance procedures
and maintenance therapy should follow in an outpa-
tient setting. Allergologic evaluation should be
repeated on a yearly basis (especially for children)
since changes in sensitization patterns are not infre-
quent (14).

Diagnosis and avoidance of environmental
provocation factors in atopic eczema
In atopic eczema, diagnostic and therapeutic
approaches are intimately connected. Diagnosis
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comprises not only identification of the disease and
its characteristics (especially chronic or chronically
relapsing pruritic flexural eczema with positive per-
sonal or family history of atopic diseases, and
additional features such as atopic stigmata and
altered reactivity) (15-17), but also detection of
provoking factors. On the basis of genetic predis-
position, environmental influences can provoke or
aggravate atopic eczema. These influences are called
provocation, triggering, eliciting, or flare factors
(18-20) and can be divided into unspecific (irrita-
tive-toxic) and specific (individual hypersensitivity)
factors (Table 1). Avoidance often can prevent
exacerbation, reduce the need for therapy, or even
directly improve skin conditions. Patients with
atopic eczema form a heterogeneous group with
individually differing provocation factors.

Therapy in atopic eczem

Avoidance and therapy of unspecific provocation
factors

Irritants. Patients with atopic eczema show an
increased susceptibility to irritative factors of the
skin (21, 22). These include eflfects from clothing,
cleansing, skin care, cosmetics, etc. Generalized
noneczematous dry skin, more appropriately termed
"rough skin" (23), is a consistent finding in atopic
eczema and is accompanied by changes in the
biophysical or biochemical properties of the
corneuni, including increased transepiderm;
loss or disturbances of skin-surface lipids (
This results in a defective barrier functi
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itratum
water
K 25).

leading
(26).

Education about these fectors is crucial. General
guidelines are given in Table 2.

Microbial colonization. In a subgroup of patients
with atopic eczema, eczematous skin lesions seem
to be triggered by microbial factors, e.g., Staphy-
lococcus aureus, which has a peculiar ability to
colonize the skin of patients with atopic eczema.
Although found as part of the normal microfiora
in most adult persons, Pityrosporum ovale, a lipo-
philic yeast, is thought to cause atopic eczema in
the head and neck area (so-called head and neck
dermatitis) (20, 27). In these cases, an antimicrobial
treatment regimen may be beneficial.

Although this hypothesis is often debated,
Candida albicans and Trichophyton species have not
been convincingly shown to have much impact on
atopic eczema (28-30). Yet, cutaneous colonization
may be treated because of possible irritative effects.
In our experience, antimycotic therapy of gastro-
intestinal C. albicans colonization rarely results in
the alleviation of symptoms.
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Bacterial and viral (e.g., respiratory tract) infec-
tions often unspecifically aggravate atopic eczema
especially in children (31). Therefore, antibacterial
or surgical treatment may be indicated to eliminate
an acute or chronic microbial focus (e.g., chronic
tonsillitis). Eczema herpeticatum is a complication
of atopic eczema as a result of skin infection by
Herpes simplex virus. Distinct, monomorphic,
round, small erosions in disseminated distribution
dominate the clinical picture. Treatment with intra-
venous acyclovir completely clears the symptoms
within a few days. Disseminated mollusca conta-
giosa are often found in children with atopic eczema
and should be treated with curettage after occlusive
application of local anesthetics for 30 min or under
brief general anesthesia.

Psychosomatic influence. Psychic stress is a well-
known provocation factor in atopic eczema.
Emotional disturbances (good or bad) can aggrav-
ate atopic eczema in a subgroup of patients (32).
Many patients feel chronically anxious and incap-
able of controlling anger (33). Various psychologic
treatments such as behavioral techniques aimed at
eliminating scratching by positive reinforcement, as
well as aversion or stress management, have proven
successful in the management of this chronic disease
(34). Hypnotherapy has produced both immediate
and long-term improvement in objective and sub-
jective parameters in adults and children with atopie
eczema resistant to conventional treatment (35).
Psychosomatic approaches to the treatment of
atopic eczema should be supported if the doctor or
the patient feel that there is a need for this.

Others. UV therapy is often used as an adjunctive
treatment of atopic eczema, but in a small subgroup
of patients with atopic eczema it may be a provoca-
tion factor and should be avoided (36). Lack of
sunlight, psychologic factors, and low humidity may
contribute to the unspecitic deterioration of atopic
eczema often seen in the winter months (37).
Approximately one-third of female patients report
premenstrual deterioration of the eczema. Preg-
nancy may also aggravate the symptoms in some
patients, while in others an improvement may be
seen. These observations strongly suggest that hor-
monal changes also have an influence on atopic
eczema (38).

Avoidcince and therapy of speeific provoeation
faetors (individual hypersensitivity)

Specific provocation factors (hypersensitivity) can
be divided into allergic (abnormal immune
response) and pseudoallergic (nonimmunologic
mechanisms) reactions (39). In infancy, allergic

reactions to food are frequent, while aeroallergens
become more important later (40). The frequency
of food allergy is a point of controversy. According
to the literature, prevalences vary by 0-84%,
reflecting differences in selection of patients, test
methods, and evaluation of positive reactions, and
are a cause of confusion in this field (41). The
chance of sensitization and positive reactions
depends on age and on the severity of atopic eczema.
Sampson and coworkers tested 320 patients with
extensive atopic eczema and found positive food
challenges in 63% (skin symptoms 75%, gastrointes-
tinal symptoms 41%, respiratory symptoms 36%)
(14). The most common food allergens were those
of milk, egg, wheat, seafood, and peanut. Citrus
fruit and food preservatives are the cause of the
most important and often underestimated nonaller-
gic provocation factors (42). For diagnosis of food
allergy, a detailed history has to be taken and
sensitizations have to be detected by skin tests
and/or determination of specific IgE antibodies
(e.g., RAST) (39). Skin tests with native foods
(e.g., "prick-prick" test) often seem to be more
reliable than with commercial extracts (43). In
patients with high IgE values, RAST may sometimes
show false-positive reactions through unspecific
binding of IgE (44). Positive reactions in the skin
prick test and RAST (sensitizations) have to be
critically evaluated for their clinical relevance,
because not every sensitization is relevant to the
actual skin condition. In doubtful cases, oral pro-
vocation tests should be performed under standard-
ized conditions; e.g., in hospitalized patients (41).

Therapy consists of elimination of the relevant
allergens. Undirected extensive elimination diets
without allergologic rationale are of questionable
benefit and may be associated with severe risks to
the patients (malnutrition, prolonged hospitaliza-
tion, life-threatening reactions after reintroduction)
(41). Prophylactic dietary manipulations in infants
and their mothers may be justified for high-risk
infants. Allergen avoidance during pregnancy has
shown no beneficial effect (45, 46). Although ran-
domized prospective definite studies are lacking,
exclusive breast-feeding for 6 months is recom-
mended to reduce exposure to food allergens (41).
Although maternal avoidance of cow's milk, egg,
soybean, and peanut during lactation has shown
beneficial effects in respect to the development of
atopic eczema, food and respiratory allergies
remained unaffected (47, 48). The disadvantages of
such a diet should not be overlooked, and the
experimental nature should be discussed with the
parents. Advice by a dietitian is needed if extensive
intervention in the diet is planned. An increased
risk of development of atopic eczema has been
observed in children who were exposed to a diverse



solid food diet during the first 4 months (49, 50),
These findings suggest a possible protective infiu-
ence of delaying solid food feeding at least in
postponing atopic eczema (51),

Aeroallergens can aggravate atopic eczema (52),
In taking the history, one should look for worsening
of skin conditions in relation to contact with house-
dust mite, animals, and pollens. In many patients,
sensitization to aeroallergens can be detected by
skin prick test and RAST, A problem in evaluating
the relevance of aeroallergens to atopic eczema is
the lack of available provocation tests that exactly
imitate normal situations. In cases in which the
patient's history and sensitization do not form a
conclusive picture, the atopy patch test (APT) may
aid evaluation of the relevance (53-55), Although
the definite mechanism of the reaction is still not
known, this experience helps to bridge the gap
between IgE-mediated hypersensitivity to high-
molecular-mass allergens and an eczematous
response. The comparison of test reactions in the
literature is difiicult due to variations in test condi-
tions (preparations used, pretreatment with tape
stripping, state of the skin) (56, 57), The develop-
ment of standardized test conditions is urgently
required (58),

Most controversial in this respect has been the
role of house-dust mites (HDM) in exacerbation of
atopic eczema. It is attractive to assume the influ-
ence of this almost ubiquitous antigen, because
sensitization to HDM is frequently detected. T cells
that can recognize the HDM antigen have been
detected in some patients (59), There is also a
positive correlation between the magnitude of expo-
sure to HDM and the frequency of the disease (60).
Positive APT reactions in patients with sensitivity
to HDM confirm the possible role of this allergen
(56-58), There are reports of improvement of skin
conditions after HDM reduction (53, 54, 61, 62).
Although secondary events cannot definitely be
ruled out, they justify avoidance procedures in
patients with a suggestive history and/or positive
test reactions. Indoor HDM load should be deter-
mined with commercially available test kits measur-
ing guanine or mite allergen. Avoidance procedures
include encasing mattresses, pillows, and blankets
in impermeable synthetic material and hot washing
(>57°C) of all bedding once a week. Removal of
carpets and upholstered furniture are somewhat
extensive procedures which may be added to destroy
the habitat of mites. Acaricides such as natamycin
seem not to be effective in reducing mites for a
longer period (60). Allergen desensitization is not
a standard therapy for atopic eczema. Further stud-
ies have to evaluate the benefit of this therapy.
Recently, desensitization with allergen antigen com-
plexes has shown encouraging results (63),

Therapy in atopic eczema

Some patients report deterioration of skin condi-
tions after contact with animals. In patients with
atopic eczema, sensitization to animal dander is
frequently found. Cat, dog, and horse danders are
effective allergens, and contact should best be
avoided prophylactically. As standardized provoca-
tion tests do not exist, the relevance of sensitization
has to be evaluated with the aid of APT in individual
cases (53, 54, 58), Pollens and molds may aggravate
atopic eczema in some patients (54, 64, 65).
Although atopic eczema generally tends to improve
during the spring and summer season, exacerbation
may occur in relation to a heavy pollen emission.
Vacations in an aeroallergen-poor climate (sea level
or high altitudes above 1500 m) often bring relief
to these patients (37).

In patients with atopic eczema, contact allergy
may be caused by the ingredients of topical prepara-
tions (especially vehicles, preservatives, fragrances).
Patch testing should be perfonned during the initial
checkup and if the therapy does not result in
adequate improvement of skin conditions. In recent
years, contact dermatitis caused by topical steroids
has been reported with increasing frequency (66,
67), Corticoid allergy should be always kept in
mind in cases in which treatment seems to aggravate
the skin condition, resulting in increased pruritus.
Cross-reactions in contact dermatitis to steroids are
well known and have been intensively studied (68,
69).

Dermatologic basic therapy plus
exacerbation-oriented therapy
The therapeutic approach to atopic eczema distin-
guishes between dermatologic basic therapy to be
continued during remission periods and acute
therapy of exacerbation of atopic eczema, including
its complication by microbial superinfection
(Table 3),

Deri atologic basic therapy

Dry or rough skin, the characteristic sign of atopic
eczema, creates itch, followed by scratching of the
skin which perpetuates the inflammatory eczema-
tous reaction (70). Against this background, the
regular use of topical basic therapy, consisting of
drug-free emollients (sometimes together with urea)
and bath oils in atopic eczema, is essential in dealing
with this chronic skin disease.

The etnolUent of choice. The use of an emollient has
always to be adapted to the skin condition and
foflows the principal rules of topical dermatother-
apy (71, 72). In the choice of the emollient, both
seasonal (during the summer months, emollients
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intraindividual differences between various body
areas have to be taken into account. However,
nowadays, most pharmaceutical companies engaged
in skin care provide a wide range of drug-free
emollients of different galenical composition,
allowing an individual skin condition-based adjuv-
ant basic therapy. It is the common experience of
many patients with atopic eczema that a special
emollient is often effective only for a limited period
of time and then has to be replaced by a different
one according to the altered skin condition.

Drug-containing emollients. The addition of moistur-
izers may result in an improvement of the water-
binding capacity of the human horny layer. Among
the natural moisturizing factors, urea has proven to
be one of the most effective substances in the topical
therapy of dry eczematous skin. Urea has proved
to exhibit antipruritic, keratolytic, and antimicro-
bial effects (73). The penetration of urea is vehicle-
dependent with a more intensive and more pro-
longed increase of the water-binding capacity seen
for urea-containing lipophilic emulsions of the W/O-
type (74). The irritative "stinging" effect of urea-
containing products is also vehicle-dependent in this
way, allowing the topical use of higher urea concen-
trations in lipophilic vehicles. In our opinion, urea
is usually not well tolerated in children up to the
age of 5 years. If used at all in children, low-urea
concentrations (up to 3%) should first be tested on
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a restricted area before beginning widespread
application. In the USA, lactic acid is frequently
used as another moisturizer.

Bath oils. Oil baths are the simplest and most
effective method of lubrication for large areas of
skin and, together with the use of emollients, they
form the main component of the dermatologic basic
therapy in atopic eczema. In principle, two types of
bath oils, dispersible, emulsifier-containing bath oils
and spreading bath oils, are distinguished, the latter
allowing the deposit of more lipids on the skin,
particularly on areas located deep in the water (75).
Emulsifier-containing bath oils have the disadvan-
tage of a high hydrophilic-lipophilic balance value
and are hygroscopic, resulting in a water withdrawal
from the stratum corneum instead of the desired
increase of stratum corneum hydration (76).
Therefore, bath oils of the "spreading" type are
preferred in atopic eczema (77), especially because
in daily practice many patients apply the bath oil
directly on the skin without bathing. How often an
oil bath should be taken is controversial; our recom-
mendation is every second or third day. Daily
bathing in an emollient oil bath has been shown to
have adverse affects in children with atopic eczema
(78). However, this has not been shown for the
daily application of a bath oil of the more favorable
spreading type.

Additional supportive treatment modalities ofderma-
tologie basic therapy. In patients with microbial
triggering of atopic eczema, regular topical skin
care with the antiseptic chlorhexidine in a concen-
tration of about 3% for several weeks has proved
useful in our hands and by others (79). The use of
topical antibiotics should be restricted because of
resistance problems and the risk of sensitization
(80). In addition, dyes such as gentian violet (0.3%)
are capable of both eliminating S. aureus and
improving skin conditions (Brockow et al., unpub-
lished data). Their use is recommended in localized
impetiginized eczema (wet and excoriated lesions
are nearly always positive for 5*. aureus).

Although head and neck dermatitis responds to
oral ketoconazole therapy (81), a combination of a
topical antimycotic (miconazole) and a hydrocor-
tisone combination together with a ketoconazole
shampoo were not shown to be superior to hydro-
cortisone cream and placebo shampoo (82).

In chronic phases, especially for the treatment of
lichenified lesions, tar-containing topical agents are
effective (83). However, the carcinogenic potential
of their polycychc aromatic hydrocarbons is prob-
lematic (72, 84); therefore, we cannot recommend
long-term application of tar-containing products.



Anti-inflanvnatory tlierapy in exacerbation of atopic
eczema

Recurrent exacerbation is a consistent feature of
atopic eczema, and measures taken should always
aim to return to dermatologic basic therapy. The
possibihties are innumerable, consisting of topical
and/or systemic treatment modalities (Table 3).

Topieal corticosteroids as the drug of choice for acute
exacerbation. Corticosteroids act as anti-inflam-
matory and immunosuppressive agents, and their
efficacy in atopic eczema is well documented. As
a result of the well-known serious side-effects
that long-term corticoid treatment can produce, a
general aversion among the population to its use
exists. In response to this, the pharmaceutical indus-
try has expended much effort in the development
of strong topical glucocorticosteroids with a reduced
side-effect profile. Among these new drugs are
prednicarbate (85), mometasone furoate (86), and
methylprednisolone aceponate (87). For the efficacy
of the drug used, the choice of the appropriate
vehicle is most important and must follow the
principal rules of topical dermatotherapy (71, 72).
A potent steroid in an ointment base may not be
effective for exudative lesions since the glucocortico-
steroid cannot penetrate into the epidermal and
dermal layers. Once-daily application of a class II
or stronger steroid is sufficient, repeated application
showing no more benefit (72). The combination
with an antiseptic has not been shown to provide
an additional therapeutic effect even in heavily
S. aureus-colonized exudative lesions (88). Applica-
tion regimens for steroids may follow various rules.
The so-called step-down therapy begins with a very
potent glucocorticosteroid (usually class III), which
is replaced by a lower potency as soon as the skin
improves. Subsequent reduction of the amount of
steroids by decreasing application frequency down
to dermatologic basic therapy is widely favored
(67); this is the principal method in our department.
Others prefer to retain one potent steroid during
the whole treatment period and argue that a lower
potency will not be effective if the skin improves
due to insufficient penetration through the recovered
epidermal barrier (72). There are no controlled
studies comparing these two therapeutic modalities.
In our view, the use of systemic glucocorticosteroids
in the treatment of atopic eczema is dispensable.

Wet dressings for generalized acute erythrodermic
atopic eezema. An immediate cooling effect, a reduc-
tion in weeping lesions, a rapid improvement of
skin inflammation, and a marked reduction of dis-
tressing pruritus are the main advantages of the
application of lipophilic wet dressings. This is best

Therapy in atopic eczema

done by applying a lipophilic cream (the addition
of a TCS may be possilDle in intensive inflammation)
and then wet (soaked in lukewarm water) pajamas
and bed rest for about 15-̂ 20 min. This method is
used with great success in our dermatologic depart-
ment in the first few days after admission of patients
with acute atopic eczema exacerbation. Although
this method is usually limited to the hospital situ-
ation, "wet-wrap" dressings have been successful in
the treatment of chronic severe atopic eczema in
the community (89, 90).

Antihistamines during periods of aeute exacerbation.
Pruritus is usually the most distressing feature of
atopic eczema. This applies especially to periods of
acute exacerbation. In our hands, the use of sedating
antihistamines supports the efforts of any topical
treatment at night and is usually well tolerated by
patients (91). The role of nonsedating antihistam-
ines in reducing the pruritus of atopic eczema is
controversial (92). However, third-generation, non-
sedating antihistamines with additional antiallergic
effects (loratadine, cetirizine) may be useful in
special subgroups of patients with atopic eczema.

Systemic antimicrobial therapy. Exudative lesions
are usually heavily colonized by 5". aureus. Systemic
antistaphylococcal antibiotics such as flucloxacillin,
dicloxacillin, or a second-generation cephalosporin
are indicated in many patients with atopic eczema,
resulting in prompt improvement (19). The use of
erythromycin is no longer recommended because of
increasing bacterial resistance to this drug (93).

Adjuvant therapy

Phototherapy of atopic eczema. In the search for
alternatives to steroids in the treatment of aggrav-
ated atopic eczema, phototherapy has emerged. In
a recent comparison of different treatment modalit-
ies, a combination of UVA and UVB or selective
UV phototherapy (SUP) was found to be superior
to UVA or UVB alone (94, 95). However, in most
cases, these phototherapeutic modalities are not
sufficient to achieve complete remission, and are
usually used as an additional, steroid-saving treat-
ment in chronic atopic eczema.

PUVA has proved effective both in adults (96)
and in children (97), but its frequent use in atopic
eczema is limited due to the uncertainty of long-
term cancerigenic effects. In recent years, a new
approach using UV-Al treatment in cases of acute
aggravated atopic eczema (98) has attracted much
attention. In some cases, therapy allows the com-
plete withdrawal of TCS treatment. The therapeutic
effect of UV-A1 therapy is dose-dependent, a dosage
of 50 J/cm^ being superior to one of 10 J/cm- (99).
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However, tnany questions remain unanswered in
relation to long-term effects and side-effects.

Fatty acid supplementation. Whether the oral admin-
istration of evening primrose oil (containing linoleic
acid and y-linolenic acid) can modulate cutaneous
arachidonic acid metabolism, resulting in clinical
improvement of atopic eczema, is a controversial
issue (100, 101). In our department, we offer this
treatment modality to children with atopic eczema
and assess its further prescription after a 6-month
period.

Therapeutic possibilities in patients not responding
to conventional therapy, and future therapeutic
modalities

In a minority of patients, the efforts described above
are not sufficient to induce permanent improvement.
For these patients, a number of new therapeutic
approaches have been published over the last years.

Interferon (IFN). In view of the imbalance between
decreased IFN-y and high interleukin (IL)-4 pro-
duction in patients with atopic eczema, recent
research has focused on the effect of IFN-y in the
treatment of severe atopic eczema. Subcutaneous
injection of 3 x IO*'; i.e., IFN-y three times a week,
resulted in marked clinical improvement of the
skin condition (102). In a randomized, placebo-
controlled, double-blind study, IFN-y given by daily
subcutaneous injection over a 12-week period
was safe, well accepted, and effective in reduc-
ing inflammation and clinical symptoms (103),
although the overall response was not as dramatic
as in the study mentioned before. Data on IFN-y
therapy in atopic eczema are not sufficient to allow
a final judgment of its value (104).

ImmunophylUns. The efficacy of cyclosporin A
(CyA), usutilly given in a dose of 5 mg/kg per day,
in the induction of remission in atopic eczema has
been documented in controlled studies (105, 106).
However, the use of this drug is still Hmited to a
very few patients because of major concern about
its side-effects and the frequent relapse within a few
weeks after CyA withdrawal in most treated patients
(107). Whereas topical CyA cannot cross the epi-
dermal skin barrier, the immunophyflin tacrolimus
(FK506) may act topically and is currently under
investigation (108).

Chinese herbal medicine. The trend to natural medi-
cine and natural medical products has increased the
popularity of treatment with Chinese herbs. In both
adults and children, this therapy has proved to be
effective in atopic eczema resistant to conventional

treatment (109, 110). However, the safety of this
treatment has been questioned because fatal hepato-
toxicity has been reported (111, 112). Therefore,
Chinese herbal medicine should be given only under
strict medical supervision and restricted to those
with severe eczema unresponsive to conventional
treatment (113).

Future therapeutic modalities. Reflecting the enorm-
ous progress in our understanding of pharmaco-
logic, biochemical, and immunologic mechanisms
in atopic eczema during the last decade, a great
number of new therapeutic approaches are now
under clinical investigation. Among other promising
results, those of a polypeptide thymus hormone
(114), extracorporeal photophoresis (115), and
anti-idiotype antibodies given as injection of aller-
gen combined with F(ab')2 fragments of specific
antibodies (116) have been published.
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